mmm 

10 V><5 (T. Col born, D. Dumanoski and J. P. Myers H : Our Stolen Future, 1996, 
Dutton, New York 38fT)o a»*»5ffc3*4Mf0>i§H4ttfc ^ fcfc^H&W©*'*' 

25 *3SW#« % frfrZttOUDT. MMfem^tcffigk. 7k£MV!<D*: 1 f/\'Wm 
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1) TI5<D (a) ~ (f) <D\,^-ftlfr<DT$ ym&.n*=i— Ki-^^SBB^iJS: 

( a ) ia?u#-5§- 1 r*^ £ n s r 5 / msum 

( b ) BB^iJ## 4 T'^ $ti575/ @£IE?"J 

( c ) 1B?IJ#-^ 2 3 -?7jk Zft&T^y ffiSffil 

10 tt^-rr ^ y wssm 

15 2) TIB© (g) ~ (i) OV^i»ix*»©tta6fi^ISr^ri-*^^ hn^^u-tr:^ 

(g) E?ij#f 2-c*$^ssss^*st ^4 24-1 94 i-c*£ns 

(h) E?U##5"e^**vS4aSEJ'J«>1fiS#-§-7 4~ 1 8 1 9-C*$tb*4ft 

20 sia^u 

( i ) i2?u#-5§-2 4-e^$nsmsga^J^*##i o 6~ 1 7 6 

3) ^Wmfc+Z^-tZ^? ?~ (i^T, *^-<^^-i:IEi-o)> 

25 ^<??-<Dm&j>&> 
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8) *»^*^©»^>*M^JSr*^-SDNA, 

9) gB^iSSBBWs hoy^u-fe^— oU^f>'K^1R***r = — Ki" 
-5 ^SSB^J "C 6 tu 8 IS«co D N A , 

io io) riEtf> (a) - (f) wrtifrorz ;mm*m-tz>^* hv*r> 

( a ) m$m% i "e^ $ tt s r 5 s ^sb^ij 

( c ) bb?ij## 2 3 -e^ ^ti?>7 5 y gfcsayij 
15 (d) m^m^i^7jk^ti^r^/mmm^Mvx95%^±(DT^ymm-' 

20 — ttSr^i-T ^ / ^fa^ij 

1 i) a:^ hny^J©^iB^J^tpte^J^^©T^itS^^^^-^ 
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15 

* Yv^u^^?~ : mmtM*fflfcvfc%&M (n=6) %7F-tmx~fr>z>o m&iz 

tts #!*SfcE^*3tt3 E2 coM£tt!ELfc 0 ^cD0(D^7i.li. E2 CD DMSO 
20 ^^m^L-C DMSO 0.1«i^5J:5 t-M bfclH (E2 mmm) £^ 

x;-;VA©x^ hny^ixir^^-S+^b^^^Lfcltm (N=6) Sr^-flU 



4 



tQ(D 0 (Dtl 7 -Mis If* 37^ / -/VA© DMSO ^IC&^T DMSO 0. 1% 

t ft 5 <fc 5 tc^ijp LfcE ( tf * 7 3i J —/isAi&WME.) £*i~o fflWzte, 
i/7x7 — if Sftt^, tf * "7 31 y — ;VAmM1m^<D;Vi^-7 =. 7 — ^ 
5 It UX^-To 

U3fi, ^SBWitte^ bger a£r^7cl^— ^-Ty^ti^ v^^" 
;^f;V^fP-;V (DES) tf)^;* h n ^ U J t7'?—fB&<k1fe$:fflJ£ L 
(N=6) ^^-rmr*fcSo flMttKH*. #^EI^It5DESOM?r# 
ISbfCo 2E#£cD0c7)#7-M3U D E S O DMSO ^$ac&X.T DMSO Srteftft 0. 1% 
10 fcftSJ; plcMJUfcE (DES&SfctoE) ^r^i-o «M*tcW:, A">7x5- 

El 4 fit, *|g^5te^bgera?rfflVN/c^JK— ^— T^WD, 7*-* 
^^^(D^^bu^^U^y-^—^^tm^m^Vtcm^: (N=6) Sr^-riHT'fc 

15 *7ill y^^vM^O DMSO ^UUM-T DMSO 0. l%t?£Z>& 51- 

B)5 fi,^P^at^bger a SrfflV^ lx*K-^ — T fc«fc 9 .0, p'-DDT 

<D^hr2^^u±y-^-mm^m^mm^±^ (n=6) ^^-rm-efc^o « 

20 WUctt. #f*|fcEK*3tt3 o, p'-DDT oSI^SrMISb^. 4^©0O*7^li, 
o, p'-DDT CO DMSO ^^^T DMSO 0. l%i ft 5 «fc 0 tC» LfcE 

(0, p' -DDT MMlE) Sr^i". iiWi, ;^>7x7- o, p'-DDT 

1116(1, *55W31^ bger a Srfflv^usK— ^— Tyt^tcJ:'?, 4-fc 
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^ * * fit 



Kn^->^^Jf->7iV (4-OH-HTM) CO^^ h o <7*>- l/i?7°^ — ^Sf&ffctES: 
Za'J^Ufc^m (N=6) ^tit^5„ fltttUUl #WREt-*V^ 10nMOE2 

^^^fc 4-OH-HTM ©fcft&fllELfco 4S©0©*7AI1 4-OH-HTM CO 
DMSO illliit DMSO 0. l%i ft* J: 5 LfcE (4-OH-HTM 4« 

5 7JPI2) £^-To «Ett^f4, ;V'>7x7-«I?:> 4-OH-HTM M^PE^iX 

0 711 #5193 ate?" bger «2 SrfflV^UsK— ^— Ty-fe^ ^ J: 0 , E2 CO 
hn^yi/-fe7^- ?gtt-(blB4rSlJfeUfc3l$* (N=6) ^^tUt-fcS. titftb 
{£11 #^Et-*5tt<5E2 ©MSrftlBb*.. £iO0O*9A|4, E2 CO DMSO 
io ^tcm^T DMSO £rfeft& 0. 1%£ ft 5 £ 5 fc«&bD bfcE (E2 *S8sflDE) 

-To IftttKifl /^7*5— tfTSttffi^ E2 M^PEco/Vv-^^^—if^M 
£ 1 t bT^-fo 

@8(t *^^it^ bger «2 Srffll^c UsK— ^ — T I- <fc 9 > 

7xy-;vA©x7 hoyyutT'^-WISISrSlllStfcig* (n=6) £^-r 
15 0-efc5 o *WcJ4. #^E^*5{tSt*^7^/ w -^AC0^Sr#IBb^: o 
&^CO 0 COTJ 7 -Ml ^7x7 —/WACO DMSOfc&K^jftfc-C DMSO 0. 1% 

J: SfcSSC&nbfcE ( fc*7% 7x7 — /vaMS^PISL) &^-t% *«(-H ^ 
is? a 7— fStt-HSSr, k*7. — /VA*a^P(E:co/V^7 * 9 — ^fSttft*" 

1 t bT^-f 0 

20 i9ll *^^it^^- bger a2 yt'f i 9 , ^ 

f/Wf;^77D-^ (DES) co^T. h ny7l^t7?- Stt-fk^^rS'J^ 
bfc^* (N=6) ^i-H-efcSo flttfttetl #^Etcioft5DESco^Sr 

#15 bfCo £$§CO O CO;*7 7^llDESO DMSO m&\Z&X-X DMSO 0. 1% 

bt£Z>3L5\Z.mM\*1ZE. (DESWDE) ^^-To USttfcH /US/ 7*7 — 
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11011 ^Witte^ bger <*2 ^—T^-fe^Kl «fc 9 , ^ 

-xr4><D^xYv?^is±7f~mmk&zmfeisizt&M (n=6) ^-r® 

5 o<D2r9J*ft, tf=L*7-s( i/(D msiom&.\ztek.x dmso o. 

ID1 1 Us *3BWat^-7- bger «2 &JBV^fc Ujtf— ^-fe^lC «fc 9 , 
o,p'-DDT<£>M hn^yi/t^- ?Stt^«BS:W)feUfc<S* (N=6) Sr^f-en? 
io fo-5c Etttfcirau #W&Efc:*3tt3 o, P '-DDT OiSSSrf+IEUfCo tfioo©* 
7Ail o, p' -DDT <D DMSO *g?£^^*lT DMSO SrJ&jftS 0. 1^^5<fc9 KfflKi b 

fcg (o, P ' -ddt mmmm ^-r 0 mma-z. * 9— £ stM*. o, p* -ddt 

Ull 2 W\ #389§3t£s-7- bger Wc s .y— W y y K^ri^ia^ 
15 E2, rc^ M;^-— ;v<o=^^ buyyi't^- JStt^ktearai)&b 

fc^m (n=4) &7iH-gi-efc5o ^^M£#fBUfc 0 «t«it-ttx 

1 £ LT^-To 

20 &mit&%(o^xhvyisu±7°?—mmkm&m7£vtcfa%: (n=4) sr^-ria 
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0 7 .Mi* i^f7 v^— /K£> DMSO ^{C^^lT dmso 0. 1%£ ft 

5 Lt/Tto 

mi 5f4. ^^PJitfi^- bger /3^rfflV — &^—7 y^^ D * 

=?-;vy>=?-;\"<y* 1 ru—;\' (DES) <D^y V>'i'~t7*?—fel%.ikfiZ : &Mfc 

fc 0 £S©0©*7^ft, DE SO DMSO DMSO 0. 

10 5«t pl-^JPbfeE (DESSR^QE) £^-f c ^ttrt-te. ^i/7x7-^g 
tefifi£, DES ^8SiPK<OA">7 a 7— if 1 £ lt^-To 

il6l±, *^^it^T- bger fiSrfflv^usK— ^— Ts/"t^rtiJ:«?s p-^ 

15 ago o ©# 7Aitr^ m 7 —A*© DMSO j^fC^^T DMSO 0. 1% 

;i/i/7x7- ifSttltt^s p-y^7x; — ;«DE©^i/7x7- t?fiH4 
MS: 1 £ LT^ih, 

017IJ, ^Wl^ bger B&m^^fcl'tf—f — T y±<>( 9. t'^ 

5 C M^l-ti. t'7 7xy-^A©M^#ELfc. 

0 (D7J 7 M3\ 7x/ — ;l/AO DMSO MCllit DMSO 0. 1X£ & 
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mi 814. #389131^ bger fl&ffllVfc T y-fe'f fci 9 , 

5 ^Vif-T ^CD DMS0^^^^x.T DMSO 0. lXi/,f5J:5 ld»LfcE(^ 

@19ll ^mWiAfc^ bger j32rffl v>fc i-tK— 5 — 7yt^l:i9, 
A (4. Jfsz^J ^(D DMSO W&L\Z&7LX DMSO 0. 1%£ ft 5 <fc 5 f-^P 

HJ2 0t4, ^Witte^ bger /3£ffl Wc lx7K~- ^-Tyt^fiiO, 9* 

yJ^n, f^Xr* —>V<D DMSO igM^xt DMSO 0. 1%£ «fc 0 \Z. 

20 02114, *»W3t^-T- bger flSrffiv^UaK— ^— Tyfe^fc J: 0, 

o,p'-DDT hn-7 s ^i/ir7°^--^'fbtg^a'J^Ufc^m^^-rilI-efc ; 5o 

Aft, o, p' -DDT <7) DMSO DMSO 0. 1%£ ft 3 «fc 9 te^JD bfc 

e (o, p' -ddt mmnm.) £^-r„ mmat, /^>7i7-t'gttM, o, p '-ddt 
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t Kn= s E->^ ; t :3 fv'7xy (4-OH-HTM) ©i^ h p y^Uir^^— JrCSt^fcit 

v^— frb&ftZlttc 4-OH-HTM <^&$rttfELfc 0 «©0©*7Alt 
4-OH-HTM tf> DMSO ^^{C^^lT DMSO 0. \%t t£ Z> <fc 0 i^mM bfcE 

(4-OH-HTM 4*^012) £^i"o ^WtCfi, /1^>7 ^ 7— £ 4-OH-HTM 
^sJP|K<7V1^>7^7--- br^ttM^ 1 t LT^-To 

1212 3 f*, ^Pja^T- bger ^^fflV>fc^— W 7* 1> 5/ KT y-fe-f K <fc «9 % 

^fA^tt, 0 # 7 7 h v'T*— VfeVtm*. it&m<7> DMSO ^IC^T DMSO & 

024M:, ^SSWitte^ bger j3^ffiV>fe^— ^7*y 7 KT 7-fe-f «t <9 , 

X7h7 v?^— /uSr InM £ ft 5 <t 5 8fcbD LfcE© /3 #7 7 h v'T*— ^tt«Sr 
1 £ LT^-To 
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• * • • » • • ••••• ••••• 
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Em^-r^* ho^vt^-*=- K-r^it^, <b) be^j##4-c 
( c ) sa?y##2 3 -c^£*lst 5 y^iajysr ^Pr-rs^* fn^vi/t^- 

a— Ki"53ie-7-, (e) BB?"J#-^4-C^$Jx5T5 7 Kia^JK^LT 9 5 %£* 

— Ki~ -5 afrfc^-* ( f ) ia^u#^- 2 3 r*^ ^57 ^ ^bb^j (^lts 5 
±o@a^"j IrI— &^-r t 5: / &ia?y £^1- si^hnyyv'-fe^-sra-K 
10 -r ( g ) ia?'J#-*§- 2 -c^ $ ^^^sia^j<D^s#-^- 424-1941 

t?*$tuS4iSia^JSrWi-5^^ bnyyuW- 3t€r?\ (h) MB^J#-^5 
•C^$tL-5iftSE2RI^>*aS##7 4—18 1 9-C*$tt«46SBa^JSr=t-f-S^ 

^bn^vut7 , ^-s^, (i) ia^j#-^-2 4-e^^tt5itsiajij^s# 
io6~i767 -e^^n^^Ba^JSr^-rs^^ hny^vt^— jte^* 

15 feff 5- 

£ r T% riHJU#-^- 1 t^$W7 5 / IHBJUlca* LT9 5 %J^_htf>T 5 J 

mn-^^r^ ym&m&ft-t-z^* hn^yi/t^-j £L-ct*. #J 

20 @a^J#-§-i T?^$ti57 5 y^ga^J^^^s^^ hP^yi/t^- 

rt^r-#Sc 36^*31^. hD^'yi/t7^-©7 5 y^sa^J{c*5v>T^«?)^ 
tL<5Sa^J#^-iT^$tL5T^y^ia^Ji^T^ / £ fi. r^/^o 
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r r. -e, ria^j#-5§- 4t^$^7^y mm^Mvx 9 5 %!^±(dt 5 j 

20 rga?iJ#-S§-2 3f/T^57? y^ffi^Jl-Mbr 8 5 %£JUb<£>BB?U 

l^-M^t7^y»iJ^tt?.^^hoy^I/t/^-J i Ltli, 

tf. ia?u#-f§- 2 3 -e^ 7$y ®eia?u t ^ 8 5 %^±^@a^ijiD-^^^-r 
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10 swgpjKasvT r sa^iJin— ttj <b«, 2o©7>; /^gs?yosa?yoi?>i— -t± 

15 ^ga^lJI^I— 'ttfi, FASTA [Pearson & Lipman, Proc. Natl. Acad. Sci. 

USA, 4, 2444-2448(1988)], BLAST [Altschul Journal of Molecular Biology, 
215, 403-410(1990)], CLUSTAL W [Thompson, Higgins&Gibson, Nucleic Acid 
Research, 22, 4673-4680 (1994a) ] m<DZfv ify J*&m^Xtem&.Mffi Sr*?^ 

20 7Alt 09*.tf, DNA Data Bank of Japan im&iAte¥W?ZWT £-fft1f$8 • DD 
B Ji?Ety^- (Center for Information Biology and DNA Data Bank of 
Japan ;CIB/DDBJ) rt^If £ il5 EBRD N At- * '< >^ ] tf^-A^-v 5 
(http://www.ddbj.nig.ac.jp) H^V^T, — JtSWfCflJfflpTti-CfcSo Sfc* 
E^JIpJ—ttMu Vector NTI, GENETYX-WIN Ver. 5 (V 7 h ^x7r»^li© 
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f^rim^o MIS (a), (bh (dh (e), (g) (h) ^fc^jl 

t>0-t?fe-5o WIS (ch (f) (i) 1^51^14, 

#J;U£> JtMS^-^rVl' : L e p om i s c e 

ntrarchidae) ^tf>#fll&a>b> J. Sambrook, E. F. F 
10 r i s c h, T. Ma n i a t i s*;*V*~?- (M 
olecular Cloning 2nd edi tion), a-^K^ 
y /N _^w_ ^tK^ h y — (Cold Spring Harbor 

Laborator yfgff, 1 9 8 9 tffcEttOfce^X^&MffcfciiC 

h i: Ltd I SOGEN i~ytf>i?—>M) r i z o 

1 $£|jg (Life Technologies }±$S!) tffoZo 

nbtLfc&RllA&mmb VXsi-V =fdT^7^^-*RNAOJKyAS 
^ij tcT --/P^^ iJfr<E^5RtcJ:«5-*<WcDNASr^i-*o JfcV^^E— 
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ODNA*'!J ^ I ^ffl^tl*i©cDNAMt^o EfctfE— ^ 

cDNA»S»T4 DNA*^7-t f (aO¥^t5o #ib*Wcc 

^TimeSaver cDNA^^F (7^>^A77/W->7^^ 

10 UC118^77-^ t 1 0 4if©^^-fcyif-SS:ffiv^I«t5 
- 9 c DNA7^^7 V-Zifm-tZo :©i5ftcDNA7^7*7 P 

-7j>b. #J;U^ 'M^y ^-f-tf— v-a VS^. PCR&lCj: 9 . #3SPJi»K 

MIS (a), (bk (d). (eK (g) (h) {Cfe6it^^^#-r^ 

15 »£\ cDNA7^7*7y-H, m*-l*> gS^J#^2ll;7ite@a?lJ#^5<7^ 

IE?iJ#-§- 2 $ tb5MSa^JcO^S#^- 424-483. 8 7 1~9 2 4f 
fc(4l 8 6 3~18 8 lT^^ilStffl^J^ttSDNA^ IS^tf 5t 
^^tt-5^S@B^J(D^S#-i-l 8 2-21 7-e^£n3i£Xia?'J£:*"i-SDN 
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6XSSC (0. 9M NaCK 0. 0 9M^xygf M! 5XrV 
✓Vl'higifc CO. lw/v°/o7^-/M0O, 0. 1 w/v%:#l> t^/Pt° 
py^ 0. 1%BSAL 0. 5w/v%SDSWlOO Mg/mlflt 
^^ DNA ^7, ;£fcf3l0 0 /Ltg/m 1 ^ttf-^m^-DNA^^tfD 
5 IG EASY Hyb*« (^-Jly^WAtt) 6 5t"Cft 

t^b. <^V>-C1 XSSC (0. 15M NaCK 0. 01 5M^^^t h 
y^i) jsitfO. 5%SDS#ftT^ M-Cl 5#ra<D#aU:2|HlfTV\ 
£<b^0. 1XSSC (0. 0 1 5M NaCK 0. 00 15M^xySt 
byr)A) *3iU?0. 5%SDS#fiTI^ 6 8t-C3 0«?fit5^ 
io Srfctf £r kfcX'ZZo 

fa 4 0 b P ^CDft$-C^^oG^fc(iCM<DfiJ-^^^j4 0%^$3 6 0 %m 

(D 5 ' &mwim%L& £V3' #mmmm* h^^nmfc u 5 - mmmmm* h 
v\ Mjfr&jizteWx.^ 7*v— y^^^^— t ltie?ij#-§-6t^£*x5*£ 

20 *s*>»fP>ix6o PCRO*ttiltli, Mz-t£. M5 0 tt, lOx 

LAT a q&ffift (£«3£*tM) 5 u K 2 . 5 mM dNTPM (#2. 
5mM©dATP, dGTP, dCTPtJil^dTTP^tfo) 8yl (dA 
TP, dGTP. dCTPfci^dTTP^Wili^O. 4mM), 2 5m 
M Mg C 1 2 Ml&5 u l > 1 0//M/7-fv- #0. 5~2. 5 yl 
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m&O. 1~0. 5 *iM), iicDNA 0. 1 ~ 1 /z g , LATaq po 
lymerase (^M3tttM) 2. 5^^>7 h^tf»Mf:t, 9 
4"C-Cl#IHN*l v T?5 5°C-C2^-r B ^{-7 2^2. 5^M©iftia«:lf-^ * 

5 ffJfB (cK (f) Rlf (i) ^fc^a^Sr^-rs*^ cDN 

#2 4^^tx5^SIB^JcD^^SSa^J^ ; ti-2.^-U K&:/9 
BE?IJ#-5§"2 4-C^^tL5MiaJ"J^S#-^ 166-261 1654-1800 TrSl 

^ns^ssa^J^vN-rtb^^^-ra dna ^*>»f tttSc ^-r^u^-r 

1f— >a L-Ctt. 0»J;tf*> 6XSSC (0.9M NaCl. 0. 09M ^lySStF 

5Xf^Wh^ (0.1»(w/v) 7 ^ 3—^400, 0. l%(w/v) 

15 /Wf n y K>\ 0. l%(w/v)BSA), 0. 5%(w/v) SDS *5<J;t/ 100 /zg/ml ^t*"^^^ 
DNA #£TN 100 ug/ml mt^^rm^ DNA <Sr^tf DIG EASY Hyb if< 

.yy^y^Att) 4>-e, eS'C-e^fib, ftVvClXSSC (0. 15M NaCK 
0.015M f^^titr h V VJ») :fcJ:tf0.5X(w/v)SDS#aETK* M"C 15 ^IHJ© 
^mSr 2 [stfTV\ £bf-0. 1XSSC (0. 015MNaCl, 0. 0015M * ^i'gH* h y 

20 *5 J; IF 0. 5% (w/v) SDS , 68^ "C 30 #flfl(B»i- 5 & fclf 5 ^ £ # 
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m^k^^^- ^^^^ 

•# w 

tX\f\ Mcft&Jizt*. ®\7L\-Z-7*y— Yy^J^-k LX\i&?m^r2 

t LT 2 7-C*$n64£«E^J«r*i-«*y =r** K#*>»f 
blxSo Sfl^ 7*!7- Y^J-v—t L-cia^j#-^-2 4-c^$tb**aaiB^J. 
cDi&*#-5§- 41-68 -Ci»t£tiZ>&m&Q*G-r2>*V =t*?U*?- h\ 

mm^ i874~i9oo x*m £nz&mffim\zmffifttemm&.n*&-i-z>*v * 

^u^f-hWfSwii-et^. PCR(D##t ttii, ftl&tf. ^^50^1 

4>K, 10 x Ex Taq WffiW. (^@i£*±®0 5m1> 2. 5mM dNTP 2. 5mM 

<D dATP, dGTP, dCTP, dTTP £r£if 0 ) 4 /*1 (dATP, dGTP, dCTP, *5 £ dTTP # * 
(DMrMfetfO. 2mM) N 20 ;zM :7*^-f-v — # 0. 25~1. 25 jul (^jftJSEdSO. 1—0.5 jjM) „ 
§SM cDNA 0.1—0.5 Mg. Ex Taq polymerase (^iBagtfcSD 1.25 a^hSr^trifl 

fife(osjtf?an--Cs 94°c-c i a-ra&v^-c 55<c-c 2 #raxfc: 72°c-e 2. 5 

itf?«fc 3{CLTWP>tt^55W*e^-tt, J • Sambrook, 

E. F. Frisch, T. Mania t i s ^ ; ^Udf-a.^ — 9 u*- — ^ 
JfWi 2jjg (Molecular Cloning 2nd edition). 
=i— ;V h'XZfV is 4? /w<-7^7M)- (Cold Spring Ha 
rbor Laboratory) 38fi\ 1 9 8 9 ^UlfE^SHS^X^lft 

TA? u—=i b (Invi trogentt) ^pBluescr ip 
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til (Stratagenett) tH ¥ (Dxti®L<D-7 7 * 5 K^<* * — Sr/B^T 

ft, #3B93«fc^tt. Ba^J##2 > E^I#*5XttE?"J#*2 4"T?*$n 
5^SSfi^'J^*^^T, ^ill*^7 7-f h ' b U^^^Hfe (Hu n k a p 
5 i 1 1 e r , M. e t al„ Nature, 3 1 0, 1 05, 1 984)1 

nbtvtz*mWl&fc^-(Ol&mW,Ptt$. Maxam Gilbert^ (#!) 
X.fcf, Maxam, A. M & W. Gilbert, Proc. Natl. 
10 Acad. Sci. USA, 74, 560, 197 7^{C|B»£;fr5) S a 
ngerg (0flx.fifS anger, F. & A. R. Coulson, J.M 
o 1 . Biol., 94, 441, 1975, Sanger, F. & Nick 
len and A. R. Coulson., Proc. Natl. Acad. 
Sci. USA, 74, 5463, 1 9 7 7 *Sfc:BE*t<*:lx3) fti^Et 

is 5 r £ 5 0 

ttlCttl^^fc*^***^^^^^*^^^**^^? KpUC119(£ 
MjtttM)^ 77^^ KpBluescriptII(Stratagenet±M)^^r±tf 5wi^ 
T*^6 0 ffi^SlS£^:fe*BJ® ^-TS^^f*. ^7^5 K pGBT9 % pGAD,424, 
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M£1-5#"£tepRc/RSV, pRc/CMV(Invitrogen*±M)^7°7*5 h\ -7v^ 
L< ttEB >7-f /V*^^ 5 KpCEP4(Invitrogen|±^)^<D>>-r /W*fc3fetf>£# 

S1MftKJeJ&Sr£tf'<* -hfEtf>B*S:ffl:7*7 * 5 K pACT2 ^ 

^i/yN°t°a— 5: KpBPV, EB ^^"/u^^^S KpCEP4ft£ > $r 

15 ? # — <D b \% , Pharmingen *±/^e>TfrE5£*L"t'' N; 2> 

pVL1392, pVL1393 (Smith, G. E. , Summers M. D. et 

al. :Mol. Cell. Biol. , 3, 2156-2165 (1983) ) » pSFB5 (Funahashi, S. et 

al. : J. Virol. ,65, 5584-5588(1991)) Kb*^?* 5 K&fclf 5 r b &X*% 5 e 

y-r^-^s, ? — b V^fls^WS J*b<DfflX*ffifflm&Z-&&Z. #5&913H5 
Ltll Baculovirus, Adenovirus, Vacciniavirus ^^©^V A^fflV>5wi: 
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»• • ••• •• •* ••••• • • • 

• • • * • • • • • • • • • • • • • • ••• 

• • » • • • • • • ••••• 

- • • • ••• • • • • 

h7^77- -<^^ — pVL1393,pVL1392 m<D^^f o — ~ ^SMfcUl#$8 
MiS'fiBs-f-Srif Atfc^if7^7r- ^<^^— (DDNA <!; Baculovirus genome 
DNA(Baculogold;Pharmingen tfc«) £ SrSiWlS Sf21 (ATCC A^A^t) 

"7 "f ^ * ^ 9 # -DC(X) ( Eli Gilboa et 
15 aL.BioTechniques, 4, 504-512 (1986)) fciftt, ±<V? 

? — #jx.«:Ampli-GPE (J. Virol., 66, 3755 (1992)) t£}><D/<y!r— v^i^ffl 
^ftZ±.?£<D£ SfcS*'** ?—\z®.fy&ts^b\z& 5 s #38 
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5»r, R^P^-^-i^Si^i i SrtfttS. #3E#B 

^Cf^ Mi07^h^^P>©^D^^- (lacP), MJ/f77^ 
^-^d y©/n^- i? — (trpPK T/V^r— ^-<n y©/n*- ^ — (argP) % 
#7? h-^^oyO/D*- ^-(galP), tac 7°n^e — ^— N T7 T/n^e— 

^fli^-f /l^ (RSV)^a^— ^— % h^^fn -7^^^(CMV)7°n^e— , 

v- 5: T V !7 -f A'* (SV40) <DWM ^fc«^W7°D-e-^- N -7-7^ ?LSJ3i •? W >v 

AWiV\ iff^^*^ KpRc/RSV, pRc/CMV ft^JST? 

S^SiiS^ (ori) ^m^*tV-CV>5fc^ ori Lfc SV40 £V 

Kte*$nfc«F*3BMS» 0»J*.tf COS JMBJte4SEtJi|R^7^5 K&-*A"T5t. HflJfe 
rt^?*? KO= tr— **s^*^*U*U. ^itt^7*7^^ K»r*&*& 
^Hfc^BPja^^Tcft^^ii-S r £ S 0 *^flfrJ£o»«ffl7 p 7^ 
5: KpACT2ttADHl 7 P D^-^-^ttT^'9, m^7*^ K4fctt*©Ri# 
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• ft • • • • •••• mm m mm • • • • 

* • • • • •••• » • • • • •••• ••• 

• * «• • • • • _? • • • • ••••• • • • • • 

(dadhi ^D^-^-^T^{-«^ii^-?-^A-rn«\ ^mm^^m-k. 
mm £ titt&m^* * - &^£#biisk#ai-5 - 1 k «t 19 . *3§f^« 

(J.Sambrook a-^K • ^ • 1989^) ^KlfE*fe£ix5 

flS^-r^>m-^«. 0>J;t«r. y^^7/i-v">^fe. DEAE f*** 
& y AjfeSrSKl bfc Yeast transformation kit (Clontech ttM) & if^r^"* 

23 




ssj sf n ^ 4 > ^ t Oll^^^t, "f J * MM i? >- S fttttt-S-ifrfS^- i: :/ 7 
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v z>mi%<Djjmz-mtxft\<\ mm%m. mm%m mm^mt w& 

5 &,Mt?ig^. ^-77-^^" (JarFermenter) 9>9%&%kW) 
m&M&Z- t mZ-t£* *U 15°C~^j 40°CcDigii*&^CT. 6. 0~^J 8. 0 

n^-s^, ii^i 0ia-ifi5 ara-cfcs. attv7 mk=> iptg M^M^off 

K&m&& 10% t * 5 X o FBS SrSfcbn Lfc DMEM *g-ife (- -y^ttmm Srffl v >T 
37°C, 5%C0 2 #£T^03M*FTil£B £ \zM 

*Lfi<fcl\, JWMl^a^^^aO HCfr5£-eitaibfc^ 0tJx.fi 0.25% (w/v)g 

s^**«t 5 m ^^^^^n^tb/c pbs mm*iNZ-xm* (Dmm^^^, 

hfflWZ, fflZ.it Grace's medium +10%(v/v) FBS + 2%(w/v)Yeastlate ^Ojl*. 
^J&J3#*i££fflV ,k -t*&*i&£ 25*Cd^ 35°C-Ciga|-f*U££V\, -<^. Sf21 
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0ijx.fi 20mM HEPES pH7, ImM EDTA, ImM DTT, 0. 5mM PMSF frb ft*'**/ ? T~ l-SS 

t\z£*), i^foyyvt^-^tfS^iS-^^f 5. £ibfc. 
ftjlEitf®^^^*^ **** ^V^iB, 77^f>fWi^n^b 

-fe^^-^^-rs^BB^j^o^ i5b P ^b^2oobpms^*$<^^-y 

Sfffit5fcfe©^-^-7s'^I^Jlt5-i^t5. ^^^^ 
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~ >-5teT-0<B^*J^«^ WT^I- * - it^ £r££"& * * 

iflt'fe : f-> ^n7^7i-='-;l'7tf;Vh7^77x7-ifife : f-^ /&:S:* 

^JHBHa, J|#ftK«#J;itf HeLa*|BJ&, CV-1 Hepal #ffl)&. NIH3T3 *BJS, 

15 HepG2 C0S1 ^fBJSS. BF-2 CHH-1 «BJteOfc3IAU^WB*flcSrf^R-r 
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(two-hybrid) (Dfti&m&l&ms <t TJ^J* $ n/t*#flC©«5^P«i b££1$ mi- 
's r <t ©t't £f^S^ (^wn^T ;/ U 2/ K^fA ; Nishikawa et al. , Toxicol. 
Appl. Pharmacol., 154,76-83(1999)) ^Jlt5-i^t5. JMM«Jfctt09 

frfrZ>y— s^yy y K^fAt T!B<£> (A) ~ (C) 

29 




5 SSB^J d> b ft 5 ^ 7 it^^-o 

(B) «^3Wliart-C«lfi6'5rS6*7' c, * w - ©T*»wigtt£*u-C*3!K «£*S 

10 -=Fo 

(o (a) te.m^D-NAm^mm^^m^mmm^mxx^ (b) ia«feote 

-^-it^c ^ittittll iitf, W^#«fflja^. HeLa IMS* £ 
©i>lML«it[i*#IBJ&«*jft s *>»f feix*. *%£W<d^* hn^yHr^-(^t5 

_hiB (a) iE«fecD r^^^i^r-^Rrtg^^^fSfflss^^>^^^ 

#ft3|5<35«i^f5fil5H^GAU CDDNA,^«. />*m7**<W Vyf- LexA fe 
20 tfsr tdS-C#5o rtbfeSr = -K^-* DNA i:. *»W31^©DNA t>b< tt 

rig^-r-sr 9. (a) sett© r«£»jtert^«Wfcte^lWI5ia^<o 
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-co y Kj^^S^Sr^- Ki-SifeSgB^JSr^i-S DNAj £ ttli, 0U*.ff, 

5 K"t"SifiSBB^JSr^ DNA K-r^)^*SB^J^-a^^v^S 

iB^b^S DNA 4*«rfcrf5wi:as-e#So JUttofcttfcl*.!*. gB^J##2 4 
-e^^tt^«BB^Jc0 5*>, tt)tSf# 873-1689 "«$n<5**E 

^J^-a^, 1-762 -e*^tbSmSSB>?iJ^*^v^gia^JSrfclf 5r 

t^-egr N J; ^tttfJKtes BB?iJ*#2 4-C^^ixS4£SE?U^S#-§- 763 
10 -1767 -e* £ HSJfiSEyU&^rr S DNA 3s«r<Mf £ r 5o 

S£j am 09*ff. GAL4 ©<B9ig*Hfc«W«, ^JKM**© B42 SM4<g^S& 

SRCl/NCoAl (Onate, S. A. Science, 1995, 270, 1354) „ TIF2/GRIP1 (Voegel, J. J. 
EMBO, J. , 1996, 15, 3667) ft iffrhlf bflZo «WB© J: 5 *<ETOtt<k«« 

§.3-^5 dna t % wfaB9*»H-?-i> v<nmm^-(ou±y^—^mm 

20 (B) lE«co r^t^iBiia^-ca^Wtg^^PfiPH^wte^^b^^, # 

yiJ^bJ&S^^^ite^J ^lH5t#5 0 ft. (A) *5J:tF (B) fSttcT) 
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*<d dna m&m&t. *&W(D^*bv ^>i/t^-n y # > vm^m^ 

b^s^^^jt^j ©a^ifctiv^. rttb^^r^^a^tt.- -ttt 
f±. gali /n^-^-wj; 9 temmm^v^-?-*?. ADH ^D^^-©j: 

(C) IE^cOUtK-^— itte^£ LTtt, ;VV7x7-fl^x #8® 

= 3-/v7tf/vh7^7x7-^I^, ^ft^/v^^atfic^^C^SrfUffi 

15 - K-r5ite^ ? ^UV\ gei^-^-HHS^tt* ilBDNAlS-friR*^** 
"TIE ^^SBS^iJ*3 J: JiSE*^i£ttte$8«t- ± 9 iStt<fc £;ft#5^nqr-^ 
-(DT«tii^5. #J;itf> GAL4 <7) DNA ^IS^^pTtg^^asa^iJi: 
LTtt, GALI ^D^-^-cO GAL4 Jg-g^Btfc&JMf 5 £ £ LexA 
■ZimteMg&nt bTte, LexAje^iS«*Sfc»f ?>iX*. GAL4 ^igi^Stt 

TATAbox SB W htfbtlZo 
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• • • •••• • • • • • •••• • • • 
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^^^^^^ ^^^^^ 



Matchmaker Two-hybrid System ( Clontech *± M ) . CheckMate Mammalian 
Two-Hybrid System (Promega) i^^Jffi Lt^I»?rlit5 mt't 

t*. TISO (D) (E) ISfc^itfcW. F*l*Etttf> GAL1 UAS (upstream 

10 activating sequence) io XXf^M^^(D^b TATA box IB?lJ<DT^^£*vr 
ft 5 LacZit^^tf-^-itte^) ^^-T S m^#Y190« (Clontech *±M) 

(D)ADH1 7 P o^r-^-OT»SE^^^tLT*5'9.GAL4 ODNA *g£"«g#fc* 

(E) ADH1 7v^-?-<DTmz&m£frX}3Y). GAL4 
-7- TIF2 -Ztcl* TIF2 oix-tr^-^^tcDSi-a-SfiK^^- K-T5^*IB 

m^, &m®£®&*^to^xMUMW&&&tmm£-&, ^^^^ 
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r©Mli^^ h n Hr 7"^ - t»t 5 7 y ^ b^&tt. -T&:b^ 
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4^*m^ • • • ••• ^^^^ • • • • 



(1) ^0Ji»H^O^#ffl^n-^^M 
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ZfjV— ^©ffFMUfc 1 0 OmgH, Tr i z o l&M (Life Te 
c h n o 1 o g i e sttm) ^iV^i^^a7;KCfV^RNA?rttffiL 
tCo I0iRNA©l*Jl M g£ThermoScript RT-PCR s 
ystemCLife Technologie s #M) £fflV^"C cDNA7 

#-$§• 9 -e^ &frz>M.mmw> h ft 5 * y ^ * k ufc Q y =* 

iLXPCR (9 4°C l^»^5 5t l#P^£<bf-7 4°C 2. 5# 
10 m(D&ffi.& llMPfrk Lrr^x^3 0 -t»--r ^ ^) SrtTofco *JMB£*t;fc*&l 
k b p (DDNASr. P BluescriptIISK( + ) 9 — (S t r 
a t a g e n e tfcJK) <£>E c o R V«fflV^lLfcTA^ n — 
? $ — \Z.*)-?? n — ^ ? — tC#A£HfcDNAO:&g@B?iJ2rfl?#T 

15 fc 0 ^DNA^A^nfe^^^- ODNA&J2 /xg ^rWlE c o R I *3 

1 k b (DDNA^r^^blHjllXLfeo ibttfcDNA^, AlkPhos D 
irect system (7"7v't^7 7^'>7^'f ir^tti) £rfflV^ 

xmm&r d7**7t* —v&i&mm* s^i^o, ^n-^^ia 

20 §^L7C 0 

(2) cDNA7^/7y-©f^I 
— /l^fe (Plant Cell Physiol. 36 (l):pp85-93 
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(1 9 9 5)) (CiCX^RNA«Lfc„ iRNA^HXil4l)2. 8mgX' 
£>ofc 0 iRNA»5 OOugil Ol igotex (dT) »- Super 
(^Bi&HJS) SrfflV^T, poly (A) + RNA$rPS^bfc 0 poly (A) + 
A(Di&&nm 1 0 jug -CfcofCo &KGu b 1 e r and Hoffm 
5 a nfeCS^^ cDNA7^^7!i-^ltfc 0 2. 4 /x g <D p o 

1 y (A) + R N As O 1 i g o (dT) , r !) y^-^-f^ ((GA) 10 A 
CGCGTCGACTCGAGCGGCCGCGGACCG (T) 18 , XhoT 
M&IB?iJ£*a tO, RAV-2 RTase (^SitM) JiSWSuperS 
criptll RTase (Gibco-BR L^ttii) £:JBV\ 5 — m e t 

10 hyl dCTP»LTl*icDNAlr^Lfc. #f>tlfcl*icD 
NA^^2*icDNA^Lfct, ^(D^C&^itte U EcoRI-N 
ot I-BamHI7W- (SSillil code 4510) 
-v-aVUfCc ^DNA^WiX h o I Tift tt, 7k'y*7Al:«L 
T{£#^*DNA£r|&*Lfc#, EcoRIiSWXhoI Tf^bL-fc *Z A 

15 PI I iy-f^-^a^^trofco fWcDNAtin vitro pa 
ckaging kit(Stratagen e #M) SrfflV^T. in v i 
tro packaginglffK cDNAy^^y-^ifc. ^7^7* 
V ]) -|I0V>t, ^^K^JMX LI Blue MR F ' tfc (Strata 
gene*±M) &m^X?<4 h^—isa >&ftotiib Z.*>. tfen D ^-i6 

20 fe3n^-cottSm^^^'<^- h-a^«^9 5 % i: £ frfco 

(3) ^P^ite^-b g e r a <O^M 

mmmi (2) Til^McDNA^^^D-MiXLl Bl 
ue MRF' tCiAU illl5 0mmOLB7 e l'-f (1% Bact 
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o— Triptone.O. 5% Yeast extract, 0. 5% N 
aCK 1. 5% agar) 1:^5 0, 0 0 0 ^ a-yf o/W-f ^ >^ 
Lt^7-^M^fe. rt^l — h^-^tf6tfcMLT, ^tr3 0 0, 

0 0 0^ n-y^TO^^ y--y^t:tLfc 0 #^l/-b^f>, Hybo 
5 n d N + *^zf\s>- {T^*s*J*yTJ^*sT'*'<* s r9tiM) 1-7 7-'^ 

DNA5:?oLH> ^^^Mi (1. 5M NaCl, 0. 5N 
NaOH) ii5^IB, ftV^tflPa (1. 5M NaCl, 0. 5M Tri 
s-HCl (pH7. 2), ImM EDTA) Cl 0«Lfcf, »f 

10 AlkPhos Direct syste m(D7'o hn-;H- Ufc^oT^ 

U^&O. 5M NaCl^tf^/y^^-v'a^ (7v^A7 
7/W->7^tf^ai!!, 5ng/n^/ml) !:gL, 5 5t, 16«f 
Mfitaufc. ifcv^ ^^V^Sr. -»/^7 7- (2MM 0. 1% 
15 SDS, 150mM NaCl, ImM M g C 1 2 $o£X30 . 2%7*v-y*l/ 
^H^tf5 0mM th^Ay^im pH7. 0)^H"C6 0t, 

1 o#w«»bfc:«, -^j5fe^ S /^7'- c t 3 ^-c6 5°c, i o#ra#i& 

Lfc„ ££>f-, ~W^^77- (lOOmM N a C 1 *5 e fct/2mM M 

g c 1 2 ^ttf 5 o mMt h y ^ ^ y y^w) ftc-c^ss. sambas***' 

20 2HJ : fTofCo $fei£1£<&^ y/VX-OV^, A 1 k P h o s Direct s 
y s t e ml^^n^CDP-S t a r *&Wb LT S TA^ !)7t^7 7 ^ 

(IliHyper film ECL (7-7i/^A77^W^7^t7^tti) 
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•••• •••• • • ■ • 

^tli^fy^^V^T^L, SM^y77- ( 5 0 mM Tr i s-H 
CI (pH 7. 5), lOOmM NaCl, MgS0 4 -H 2 0, 0. 0 1% 

Tiff^^J 9 OmmCOL B/l/- He 1 , 000-1, 5 0 0^n-yfo^U 

9 0 mmOL B^U- 2 0 0 ^ D-yf o^U-f-f V^LT^?-^ 

I I^^^ — ^y h h7^^->liffl gStttf^U hn-;K^ot i n 

vivo excision syste m^^V^S i t IdJ: 9 „ f%^<? $ — 
15 t#A$ttfcDNA^ p Bluescript SK (-) CO E c o R I glHi 
£Xh o I gp{4^coK^^ v—^^yZfttc-??*^ FZmtCo Wizf?*^ K 
(C^ n— n>-^^tLfcDNA{^oV>-C N Primer Wa 1 k i ngffitU 

£1EU ^^u-ty^ — Sr = — K-r-SJt^Sr^WJt^b g e r a ^IB^o 
luE7 P 7^5 K^pBSBGERa t^#.(tfcj 0 ^7^U'pBSB 
GER a &MA&fotcJ:M>MDH 5a£fc (Escherichia coli 
DH5 a/pBSBGERd) IZ, 
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&±n&&A mn&w&&wizffim*t&m : &ifc*i'9— upod) t 305-8566 0 

*I^lo < TtJJK lTlltffil^f 1999 ^ 09 M 20 0 fc:gfe## 

FERM BP-6876 t LTfK^tlTV^o 

5 (4) *BSM^bgera2©r# 

y/P— df/K^ffFiKj^ lOOmgH, Trizol (Life Tech 

n o 1 o g i e s #M) ^T^tt^- » TVWdffiV^R N A Lfc„ 
HW:^RNAO|)l(igiThermoScr ipt RT-PCR s 
ystem(Life Technologies l±®0 Sr^V^T cDNA7 
10 ^/7!J-^Itfco — %s BB^J##1 O-C^^HStfiLaEiB^iJ^b^S^-y 
* 1/^-^=- k £ % BB^J*-^- 1 1 -Ct5* £ ns&ggE^ bJtes^-y^^^ 

^•K^^bfdo itP K^^7^"7-^ tt, LA-Taq 

MI) ^ffiV^PCR (9 4^C l^»^6 0t 1^FI$^(C7 4'C 
0. 5ftffl<Dm&* 1 1M UlM 3 OiM frfr) ^^TV^D N A Irift 

15 «Lfc. ««**lfcDNAtt, 3% NuSieve3: lTtfx*—*tfA> (F 

ga^ij ^ b ft z> * v # k £ , ga^'J#^- 7 -e^ $ tt 5 &sgB?ua> e> * s 

^-y rfj*^ K^T^-Y^ — £ Lt\ LA-Taq (^MitM) 

TPCR (9 4°C 1»V^'5 5°C l^^b(:74t 2. 5#fffltf> 

kbp05DNA%TA^o-^^W^- (pGEM-T. Zfvttf 
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^BV - r ~~ • • */^^^ • • 
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6a^i##2 "e*$n64a*E?uo**#*4 24-1941 x*^$ns«BB 
tssBa?u<^BB^i## 7 4~i8i9 1?* $ ns&aiE^jte, bh#]## 4 t?^ $ 

K-rSite^F-Sr^lSMJl^b g e r «2 i|E-f 0 )o 

hjs#j2 (^^a-fe^b g e r a &<£m-i-zWi®mm&&m<D*&m'<* f 

RSV/a^-^-^ttS^^^^ FpRc/RSV (I nv i t 
rogen*t) 2 M g «0I8»3(IX b a I (10U)T\ 3 7"CfctlW 
?H-fbU $bl:7/^D7t77 7^^ (BAP) 5U^6 5tiCTli|fp1 

fflV»;fc:«St8c»lK:#U 5 — 6 k b pOS&SrSHv*^ Y&ftfrh^—^? V 
— s C7-J- = ^tfc»J &ffiV^-CDNA£rlI]i|3lU ^^-DNAtLfc. — 
2U60U1 (3) T'M^fc7°7^$KpBSBGERa©DNA^ili:l 

bb?ij##i 4-e^^ti-5^sia^J^^r-r5^-y =r** Y&s.xmm 

##1 S-e^^ttSmSBS^JSrW-rS^-y ^^^f Ki> LA-Ta q 
TgitSSD ^^TPCR (94t l»^5 5t 2#Pfl£b^7 4 c C 
2. 5&m<D&m.$:l-y-'(?/l'k\^XZtl&3 0im?/l') &tT^DNA£if 
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fc^TlRlffifLfco 1 0 0 n g^±|E<D«t 9lCf§Mb/c-<^^-DNA 

5 0ngtS^U 5U©T4 1 i g a s e»U 1 6tllT3Hrii 
?£Lfc 0 r^^^^iffi DH5 oftay^yht/l' (TOYOBOtt 

5 KDNASr7/V*!lifet«l!Lfc. KDN 

b g e r a *tt5^7^5 K£p R c/RSV-BGERa ££f«t»*fc. 

^ife^(J3 CfcB^it^b g e r a 2 S:**-r5»«JSWJia«mffl©*»W' < ^ 

HMi2«^nfcBGER a^:/^^ KpRc/RSV-BGE 
R a©H2 Mg «II»#*H indlll (10U) t% 3 7t(CT^ 
?HflSU $e>K7/V*!J7^77^ (BAP) 5U^65t lB^S 
/&$-£fc 0 r^T^cz-^ (7^n^S;^7*V^-ytt$) &JBV^ 
y/Mt£lSMH)K:#;U 5 — 6 k b p <7>A£ £^-T'^ K*B#*»fe y — 

^ (^^-^v/ttM) £rfflv >- CD N A£:Ih11|X L-^^ ^ — D N A i: U/c e — 2u % 
Jfe#ll (4) -CWiKSixifcc DNAMt LT, 1E^J## 1 6 ^$^5*1 

tfSty ^7 W KSrfflV^L A-T a q (^iBag®!) 1-tPCR (9 
4tl«V^5 5 0 C2^r B ^^{C7 4°C2. 5 #Hn<0#»«: 1 1M 
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pa^V7xy-^l©ft, ^/-/HMU 7 0%x^;-;H:± 

0 3t*C?S5fe^U/S:«tt*$^ TEeDi«^M, ftiJIKB*#H i n d I 

1 I -C3 7'C-e^m-fbb^„ &^T% Mife^ 1 %7^n-^^V«^ 
5 fMcgtLT^giU #J1. 0 k b p©DNAlr^>^^f WU ^-tl 

jjftl 0 0 n g^JbfEOi 5 WWKLfc-^^-DNA 5 0ngt^U 5 
U©T4 1 i g a s e»Ltl S'CKlT 3 ^WftfiLt. ^<Dfcfcm& 
XWiM DH 5 a^^^f^^b-fe/V (TOYOBOtfcJK) HHRf*KW*t-IB 
io iro^CfotiAU, T>fc°^y 5 KD 

RS V^n^e— ^ — (Z)Tll-s E^J#^5T*^£*u3i£SE?!K>&S#-§-7 4 
~1 8 1 9X^^n^^«E^J^tf7*7^ 5 KSrSWLT, -^pR c/ 
RSV-BGER «2 t&tttftc 0 

15 

(1) i/^-Ty-k^fflC^-^-^^? K©fffl 

I s o g e nf*|jl ^ttfil) £fflV^f£f*»«*i-<^n h 

20 /i^DNAlrilt Lt\ Wa 1 k e r ^(D^g^ (Nu c 1 e i c acid 
Res. (1984) 12, 8 6 1 1-8 6 2 6) CiCXPCR 0 £. 

tlCiO, T^ 7 y -fry* ^S^jV\f : rx2^f^.ly^Bi^-±M<OT ATA box^ 
e,^^ ha^yi/t^- iS^E^I^'CSr^tfDNASrliJffibfco 
DNASrlaHKU ^©*C^B 1 u n t i n g kit (SiBaftttSD £flfV N 
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tmtfc (f£DNA£. £XT, ERE DNAiEto)o IBW^ 1 7 

t^^ji?, mmmm* h ta % * v * ? k*j <t t/iE^j## 1 8 -e^ $ ax 

TATA box Jfi^O^SSB^lJ t V — ^— IE?'J (Genbank Acce 
5 s s i on No. J 0 0 6 0 5) K * 3fe-f 5 ] Sr7=-y^^T2*i 
DNAi U rtt(-T4^y u^-^ K#^— ;*&fl5/8£*-t-t©P5*iH 
*V>-mikl>tc (tDNA^, £AT> TATA DNAirIS-T 0 )o — 
;W^>7x7- tfit^&^tP^y* 5: Kp GL 3 (^npJ^ttSi) 3r#JP&S$ 
^Bgl II *5«fctfH i n d III «L^t, rtU-B a c t e r i 
10 al alkaline phosphatase (BAP) 5r*D^LT6 5°C 
-Cll$IHHfci&L£:„ &V>T\ K<*ia*RSr<g;ftk^T^ci— ^ (AgaroseL; 

ifaa^-^-atfB g 1 I I -H i n d III $ M^-f 

^^-t-DNA^HIl|Xbfe 0 HDNAlilOOng^ ffrfEOT AT A DNA 
15 1 /xgi^U T4!)^-ft^^t5ri:ia^7^5KpGL3 
-TATA^HU. SIC P GL3-TATA^JPSiiSma I Xm 

— ^^m^&lbf-^U KSfP^^y/^bDNA^rlHjllXb/Co SDNA 
^lOOngi, _kfE ERE D N A«U 1 g i: Srfi^ T 4 y 
20 EJE «I^DH5a 3 Vf^hir/V (TOYOBOttS!) - 

W^^^KODNA^IiL^ mfe*«dlS»*Kp n I*3«J:tfXh 

o i X'ffiik\^x&ffi'(k1& : kTtfv— ^.^v^$t^cSb"e^*f bfc 0 p gl 3 - 

TATA© S m a I»ERE DNA^ 1 n t'-^A$ilfcM^*t 
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Z>-?7^^ K&p GL 3-TATA-ERE^WH £/c, tfil&UtiUZLER 
3— TATA — EREx 5 h Lfc 0 

5 (2) — igtt«mau-«fc5^*K— ^-Ty-fe-T 

H e L aJHBHa »2xl 0 6 &Bj&£ 1 0 cm/W-UcftiU ^^-A- 
f^F7«^FBS (J£XTx FBSiEt.) ^10v/v%i*5<t 
5 SsiD $ E -M E MtgiteT\ 5 % C 0 2 3 7 X:\ZX 1 B Ifflg&l&fTo 
fc 0 2fcV>-C. jfWJ&tC* Lipofectamine (Life Techno 

10 1 o g i e sttf ) ^ffl^t^O^n h^-zHcf l\ 3. 75^g(DpRc 
/RSV-BGERa JfclipRc/RSV-BGER a2 3. 75 M g 
WpGL3-TATA-EREx5i^raAtfco 3 7tl:tl 6 B#M 
ig*^ #Jtt&£*L£fcte3li#IHJ&aiLfc. ^tf>m. »lri*tFBS^ 
1 0 v/v%i!5:5«t 5 aa«$nfcE-MEM«ftf!K:»»UT^— -TkU 

15 DMSOt«LtI^M®E2 (?P^^±M), v^ai^/V^^/V^^^ 
n-/V (DES) (^-#7-f ir^tLMK t^7xy-/WA (fP^^M). 
y^^T^V (fP3te*fi3SS*fc®l) ^fcfio, p' -DDT (Lancaster 
*±M) ^r^PL-fc 9 6^^^— b (DMSOWO. 1%) fc:#«Lfc.. * 

20 ^^^^->7xy<!r 1 OnM©E2i^|R|lSfM0Ufc9 6 5t7 P ^-h (DM 
SO«0. 1%) (C_hfE«^»abfc 0 jWJte^»a*H*:9 6^^°l^- 
MJ3 7 °C\Z.xm 4 0 R$mtt* Lfc^ 5ffiF^«r»3 bfc*IBJte***l P G C 5 0 
(ny^^S?— Vtt»i) £50 m1 /we 1 g < ^"T 9 * 
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5tU XlfgiM ^~ tt$<D/ls3i y y— — L B 9 6 p 

K*±SH) -C50 /il/we 1 lfoSIIftPGLlOO (-yzKi^-i' 
*±M) ^^Pb^^^E^tc^i^S^^J^LfCo pRc/RSV-BG 
5 ER a ^2»AU^^%ffiV^c^^[Hl~6(C^U, pRc/RSV-BG 
ER a2 £>»Abfc3$Bl££fflV^c;^;i:&|g]7~l 1 (C^To _bfEtf> £ 5 ^ 

15 ^7^? KpUCSV-BSD (yr^^l^hmX) ^BamHIti 

it 3/7* ht^^sfr^t- h&=i- K"f -SDN 

A<grf»f--5o ^DNAi, ^^!J4 (1) !Ef©/7^5 KpGL3-TA 
TA-ERE£rBamHI T'$Hb LB A P#yg ir# btbfcDN A t SrSfrg" b 

20 /v (TOYOBottS) (c#Ai-5 0 ^t^ttfcT^fi/y ^m<D±mn?v 

KDNA^SL, ^^X^JM^IfB a mH I T«t 

-T— Ifit^^^-fe ^ M*^* 5 KpGL3-TATA-ERE<DBam 
H I A^n^^l^^^-rST 0 ^^? K£3iltRU ^7*5 KpG 
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jM^. • ••• ••• ••• jO^. * * • • • • 



L 3 — TATA — ERE — B SDit^o 

GL 3— TATA — ERE — B SD0DNA, *5«fcTJ^ XftWAfc^l) 1 P R c 

(2) ©i^icLT^AU r.*LbODNA36SlS^*IIJia©tfefefl c ^A$iX"C 

£i\ ^7^5 KpGL 3— TATA— ERE — B SDODNA, 
^^at-e^P R c/RS V{cmii*tL/cfgm^^ ©DNASr**vetx 

sai i -^^k-r^o 

HeLaiJSll 10v/v% F B S ^frDMEMigifc ( 0 zK§^*± 

7/l/3yffiK) ^ffiV^Xt§*-r5o l^5x 1 0 5 ^J|fflflS£tg*U SB, 0E*BJJS 
(GIBCOttK) ^ffl^fc!) JK7x^i/3 ^SfeT% _hfEtf> 

W-titUtZfrfc^^XS. KDNAOfti 7 jug 0&*3. 5 Mg) — W 

y ^y^^^->''Mti2 o /ix^ — uk-f-Zo U#7x^i/3^ lOv 

/v% FB S^tfDMEMitffi^t^O^* 3 0r«t§o *BJ& 
£ h !)^yji&lT?i'f ^feWU 1/1 0*To$tL1^1 OtfcOi'-Y- 
-HiiiU'^ifttlBStWS, &l£> G4 1 8 (SI GMAliS) 
^ft«^4 o o Mg/m l 5Cs &J;U\ MNTS^sSr* 

G4 1 8*5^^7^ h-t^ ^^s^mt^tmc^'stsm^^mic^mv. 
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y -7i/ls>&m^& <9PJ^LT|e]1&U 3##LT3*fccD$rL^9 6 7X^^-7° 

tb£r 2 0P^t§*-T5 o 2 ^tL^HOt§*±?f *m%, 2 0 0 (i l/we 

1 1©PBS (-) T«££2[H]^Lfc#, 5f^^#3KLfcPGC 5 0 (~ 

B 9 6 p (-</V h-/*' KM) (C^tL^tvfe -7 5 0 u 1 ^SftPG L 

iooo (^ytf^it-i/ikm) &$W£8LLte&b. ^^-if^tt^: 

15 

3£;5£#J4 (3) [CfStt^J: 5^U-C^M^tt^He L a^c^^K^m^ 
^24^^-M:»4xlOWwel lfoffU ^a-A-y^* 
20 F7yMI^10v/v%FBS, 4 0 0 jug/m 1 <£>G 4 1 8*5^^8 
yg/ m 1 COZfv^ h~y~^( v*^S ^r'atfE - MEMl^tfi 0£AT. FBS*$£U* 
^^S^E-MEMtM^IE-To) T% 5%CO 2 ^#T3 7°CI^10^ 

fb5 0 MMi^5i9^Pt/cFBS*5j:t;ft4if^fE-MEMm HU 
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1Btf>*lMM8fl¥ifc £ (UftO DM S O LfcFBSJSj; XftfL£.MWaG E - 

MEM**, &t^E 2^DMSOM^tf«H tiM^^^ir^Dt 

/WPBS (-) T*^^/V ; lr2[Hlgfe#b, 5^#^Lfc*fflfl£^$MpJPGC 5 
0 (^^^^-^-^ttM) ^50/jl/we 1 B#^S<i^i-«P 

10 mK&Wi'Oi/x-? ?~ttZ?>^^ 7/-^-LB 9 6 p (^Vh- 

/VKttK) "C5 0 n \ /we 1 1 foiiSfiSPGL 10 0 (--ytfls*?— 

(1) #36 9§ BGER a<DV ^/ y K^f i fe¥ll®iH^ »D N MS^iH t © 
20 *»W3l^T-b g e r «?:Mt?.^7^$ KpBSBGER 

74°C 1. 5ftm<Di%U*i-9-'( f^t Lt:W3 oiM'*^) SrfTV\ 
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MM mm, • • ^^^^^L 



*|g ^ BGER a<D V > 3-Kt5DNA &*t*g Lfc 0 $ flit 

DNAtt, ^on^V7x/-;«©f, ^ / — ^tfcJKU 7 0%x 

-frfcm, tfJKHMlfE coRIiSa 1 I <b^3 7 5 I^Mtfi^ bfc e ffiit 

5 ^^l%7^P-^^>i^ll-itt^iL, 1)1 1 0 0 bpCDNA 

Si^ts? t^WX* 3 ®*) ttiu rtii:tfn5DNA^^-y^ y — V (7-*- = 

A3fe^|Si«^Wi»'&Safff^5!{ffi^^^-pGBT9 (C 1 o n t e c httJK) 
($j5 0ng) ^EcoRIfeWSal I^teLfc^. 
10 5C8c»fc:#L"C\ EcoRI^it/Sa 1 I Ti#ft ^ftfc^ DNASri? 

(7^-^i/?±M) ^ffiVNTlfilllXLfCo m^<?*— DNAttuiBlH] 
iKDNA^10ngi»U ^§©7^ >a ^ (^@5g§^-f^ 

DH5 a(TOYOBOti) {C^#ffe0J«{C|E*<7)^?2fe{C^o TiA U T 
BT9-BGER aL I Db&ttV1c 0 

20 

t mft*mRNA (C 1 o n t e c htttli) iRT-PCR*f h 
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Sia^J^b^-S^y KSr^-Y^HciV^tPCR (9 4t;-ei 

^W^WC 5 5 °CX° 1 #W £ <b ^ 7 2 'C'C 2 . 5 #|BJ 1 9 

5 -C^M3 0t^^^) fe?*tS^ T I F 2 ©T 5 y *S^t> 6 2 

4tl©75/^b 1 2 8 7#@OT ^;^f©7 5 / $eBE?iJ£^ Ki~ 
SDNA^ISUto ±ii)iS^tL^iDNA(i. ^PD*/VV7i/-/«ro 

^^DNA^TE^PXLT^^-tirfcm, WiEcoRItBgl I I 

^iu ^>2. o k b ptDDNA^tf^vv^^^ mu rw--atn5 

DNA^-^!)-^ C7^-3v4±$SD ^fflV^MSiLfc,, — GAL 4 
l&WgfffittMiW^y 7I6M^^-PGAD4 2 4 (C 1 o 
n t e c htfcJK) «50ng) £E c o R I *3£T^B a mH I Lfct&, 

5 a(TOYOBOtti) {C^#|fePJ*{Cf5«c(D^^o T^A b^Co T ^ 
20 tVy ^M&&^ir^a——&&ffl^Xm='v---frt>7'7*^ KDNA&rT 
/I'* y^HS^bfCo #e>tL/c^7^5 Ktt, &gfB?'J£5ftlSLfc^ pGA 
D424-TIF2RI D k£ttrttc 0 ^<D7?*^ Ktt, t±»liai LTffi 
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(3) »«5:^ttit5^^^^!) y KV7fA©^I 

g£© Y 190 (Clontech ttM) SrM atchmaker Two 
-Hy brid System (Clontec h |±M) (D^^^TMZ.^ 

5 »!)5 (1) |Ei©pGBT9-BGER aL I Dfcit^Il^JS ( 2 ) |2gt 
©pGAD4 2 4- T I F 2 R I D£r> Yeas tmaker yeas t 
transformation system (Clontech $tjR) 

0^^^i/y^/ ( ^V^SD7°^-^±t»t> 3 o°c-e^ 2 B^if*-t- S 0 

7*1/' — h JitC^ U 3 Ott^ 2 B P^ig* Lfco 

15 H^!l5 (3) -Cp^$ttfc^«<7)-^^ by ^f77 ^Joit^u^v^ 

^/iV>SDi|ilm 1 {31*10 U 3 O'C-Cl&^liJg* U #e>ttfci## 

gOE 2 (*P7fe*«*±®D , b U ^--/v- (fP3t^^±M) , b c >- (*P 
20 yt$&M#M)^ 1 mM0^xf/^f/V<^ro- ^ (DES) {-T^^^Cr^ 
^*±Mh lmM©t^7x/-;VA (fPTtMmttM), 1 00 /iM©p-7^ 
;V7x;-/V (SM€fc#|tMh 100 /zM^-*^ > (f PftffcMlSSD . 
1 00 yM©7^77n-^ (INDOFINE Chemi c a lttl), 1 
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is. tz. it. 1 mM(D o , p ' — DDT (Lancaster 1±M) 2 . 5 u\ 
X. (DMSOHMl%it2)), rr-±IE±§»e#IR^^2 5 0 yl^ 
jjptt, 3 0tt*4^W!itfco S-^/VJ^feSTOfcl 0 0m 

1 £H]iftL^n{- 1 0 0 /zl tf> /3 h v^y— £fiH4SlJfeffl3S}teRj£tt (G 

5 al-ScreeruTropi x tt«) ££Dx.> $J 1 . 5B#MM"T?#»b 

i2i 1 2 ice 2 mitmmttM) , « v v (fa^tmrnnm > ^f^^ 

1 0 nMO^f^^M^f o-;l/ (DES), 10 ;tMtOt"77iy-/V 
10 A. 1 fiM«p-/=^7iy-/K 1 uMCO^^^'T^ 1 aiMCD^;* 
fn-;K 1 O MMC^f-l'y, 1 0 »M (D * b =3r n £XJ 1 0 jtM 
<7)o, p' -DDTOgiiW*/Tt. 

15 *ft.^<Dftm) 

^-pR c/R SV — BGER oODNA 2 yg^rlOU© 
fflmmmX b a I T\ pR c/RSV-BGER a2©DNA 2MgiSrl 0 
U<7)ftJPSgg*H i n d I I I X\ *ti-eti3 7tiai ^ilkbfct^ -tix 
-eniSjSfe^T^n-^y/VS^Sb^L^l. 5-1. 7 kbpODNA 
20 Kff^^rdUtXi-So pRc/RSV-BGERa2 6*«DNAIJ ; e^l /ig 
^ DNA blunting*^ (£JBii*tjR) -C*&3 bT -tO*«Srsp 

Mb, TSE^^^* 5 KfER/B<E»r hDNA£ LT/B^ 
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5 o 2 jug<7)p VL 1 3 9 2^^-DNA^l 0\J<DfflmWmXb a 

I^fdiSma It'IibU 1 OU©T/^y 7*^77^-^6 5tlCt 

p VL 1 3 9 2-Xb a I £>£t>* p V L 1 3 9 2 - S m a I t T Zo -Op 
5 VL 1 3 9 2-Xba H^-DNA lOOngt, _hfB<£> i 9 t P R c 
/RSV-BGERai>61*lfc»l. 5 k b p©DNAt«l OOn g 
JbD^l. 5U05T4 L i ga s e^ffl^tl 6lClCt 3l$IIBftat5. ^fh& 
E. col i DH5att»3yff^l-t^ (TOYOBOttl) fcaStfttft 
Stlc1EiO*fet?6otiAt, |#f,^ C 3n^-/5^7'7^^ KDNASr 
10 T/VJj V fe-Cpa^-T-So ^tL^rtv^)^ 0 ^^^ KDNAl) 1 //g?rl OUW^iJPg 
i|Xb a IT* 3 (=• y Vtfc 

£;ft<5^ o-^^jltR-r-So pVL1392-Sma I^^^DNA 

1 0 0 n g{-> ±E©±M-pRc/RSV-BGERa2 rt> ibffM Ufc&J 1 . 
15 7 kbp©DNA^10 0ngM, 5U©T4 Ligase^l^t 
1 6X;iZ.X3&?mi%m.-rZ>o m&E. col i DH5 aicDnyfr>b 
■fe/V (TOYOBOtti) tcaS#ttW*t-IE«c<Z>*-fet-tieo-C2»Ab. 
fc 3 o=-^by7^5 KDNASrT^yfe-C-p^-f^o ^rtL^n^^^^ 
$ KD N Alt) 1 /x g & 1 OUCOmmmmX b a I *5j:tfH i n d I I I "C3 

p-*^&I&T*#tlfU 191. 7 kbp©^^F«^ti?.7°7^5 K 
&;H4R-f5o f^^*^ K©DNASrr/V*ySK^"CH3HU, fiMBa cu 
1 o v i r u stfMKfc/BV^ h7^77^^-pVL 1 3 9 2-BG 
ER a*3j;t5p VL 1392-BGER«2 i^^o 



*. » A • • •• ••••• • 



1 x 1 O^^S f 2 lMlfe (ATCCA^Af) £7 5 cm ! OTi77^ 
n ^tl 0% FBS*Dit) ? 2% Yeastlate£: 

-g-tfG race's medium C£i.T, FBSttG r a c e tgi& t fai" 0 ) 
^V>T2 7t:{CT-^*t5o — ^ ±fE<7)£ ^LTf^^frS V 
5 1 392-BGERa t/tllpVL 1 392-BGE 

R a2 ODNA 10 ngt. jE^t-flS! £ Hfc !7-Y /^^V ADNA B a 
culo gold (Pharmingenlii) 2 0 n g £ £rG r a c e ' s 
medium 100^1 t-MlU ^cMzK"? 2 {gl^^R Lfc y #7 ^ ? 
(G I BCOlJJ) 1 0 /zl SriPx, OftffltitW:-rZ>o -Bfc±&«l£ 

10 ix*: fusBtf) S f 2 l*fflfl$tf>*&*±tt£l&^ Jfo-MSr^^G race's m 
e d i um^ s *T«££?$fcofc^ 5 m 1 ZMfeKmiML-. wiX(-HUfS 

V^T% FBS^tGr a c e *£±&-d£BJ3S&3fco /c#. FBSMGr a c e ±g 
±16 2 0 m 1 Zni&KW'M U 5BIB2 7 'Cf'Ttgili- 5 0 501 {CigHJbfit £ 
15 Om 1 m^m^^-y^WO. 5 0 00 xgt'15^a'L^« 

1 0 0, 0 0 0 xgf2 4l^f«^lL, hi: tt 

#<5o iO^l/y h£ 1 0 0 jul ©TECiSL, SI©TEftfP7x/-^ 

zm*., h^k^mkit 2 4 n#p^-£-r3„ :mio, oooxg, 10 

20 ^raifi'L^HIb^, TKSSrlUiRL, :lil^io^DD*M5:MlO^ 
M«-*»j6»fcift£-U 0, 0 0 0 x g, l O^M©3*'C^K«rfT5. KM 
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Sf 2 1«S (ATCC^bA?) ?:7 5cm 2 ©Ti77^3 (77^^ 
5 >-*±M) ClxlOWotHOftliU 2 7mFBS^GRACE 

10 9 1ml -fo^JDXL, 6 0R#Ppim4t-f 5o 6 0^#. U^^^-y^r^^^ 
if)»L-C77^3 J:«?[H]lt5tU, #^;ftfc£fflM^?i££5, 0 0 0 xgT* 
1 5:9f^fr#ltfiL-<W;/ ht-f 5 D :©»'<^5'f^2 0mM HEP 
ES pH7, ImM EDTA, 1 mM DTT, 0. 5 mM PMSF^ 

15 -tlTl: 3 0 ^ XL»JlSlr^t5. :«i^3 0, 0 0 0 

u ff v i^-fe ^ * - tf ® # £ # 3 o 

20 M^y77-^TO^2 0mM HEPES— KOH pH 

7. 9, 1 OmlVPey ^f^Kt h y ImM DTT, 0. 5 mM E 

D T A, 0. 5mM PMSF (V^Ht>ftl3fe*eiK4t«) ^^iplMf 
<5o S^lU««t«:10 0 /il ^^^fDT-'y^W-^ 
fr*BJ3£»£ii^£ 1 0 /xgteWPb, h V <7-$J»Mffi£fofrE 2 & 1 pM^ 
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nmm £ v > * v ^ e 2 10 /iMi^siM^btM^ 

gfl^JS^ ^T^ipi^T^o R«^7K±T'l 5B#r^ab/c^. ^ 
t n-;Vf^h7^ [«: 10mM Tris-HCl, 0. 2%<Dl£ 
mm&m (t*7^7^^Nor i tA), O. 0 0 5%77^7De 
xtran T70] ^100 m 1 MX-, 1 0 ^^7K±««-T^o ^<^f£? 
m&m&&'iM-? 1 . 0 0 0 x g-Cl 0^®^SIbTStt^^«^^ 

a^p £ ttfc^Eo^^^ ytfy K*r*, W2©wt 

S^^A^^-f-So ^E2l^Px.^SI6$ttTV^^VNE2^*P$ 
^^•ft^+i^-r^o #@^^tII^E 2^^p^tLfc ^ S^£:^^:n-? ^ ^^^c•ov^ 

//Vl/i?^— c^E 2t£#i-£'Kdli&*£>5o 

MH-bT 1 nMgg© h y f7AHE2^AotP5^ ls?*<4 ^7? 
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-/M£(Plant Cell Physiol. 36 (l) : PP 85-93(1995)) Km CX± RNA ?rilL 
fc D RNA <^lDi4«^ 2.8mg T?fcofc 0 RNA $J 500 /zg £ 0 , Oligotex 
(dT) 30 -Super (SfiJttfcK) SrfflVvC, poly(A) + RNA £fiSJLfc 0 poly(A) + RNA tf> 
iKSJi^J 10 MR -Ofcofco JfclC Gubler and Hoffman &}C=S<5V^T cDNA 7>f 
7 y — £fEMLfc 0 2.4 jug <7)poly(A) + RNA, Oligo(dT) 18 - V — <Y ^ 
— ((GA) 10 ACGCGTCGACTCGAGCGGCCGCGGACCG(T) 18 . Xhol fBifsSB^J £r*a fro ) * RAV-2 
RTase (3£$gigK) *5«tt^ SuperScriptll RTase (Gibco-BRL tiM) SrfflV^ 1 
^ cDNA bfeo 1 cDNA ^/&B#{£ 5-methyl dCTP &ffil\fc 0 #£>*L 

fc 1 DNA 2 DNA £/&fifcLfc&, ^ cO^iS! & 3p»fb b . 

EcoRI-Notl-BamHI (^igi£*±$i code 4510) Sr^-f ^— v- 3 ^ bfc D 

& DNA &fti!lP»5$i Xhol "C^kU-C. * t°^^ 7Al^ltWi DNA 
Ufc^, EcoRI *5«ktfXhoI -CtH-ftLfc AZAPII t^^-Vg ^£r*Tofc 0 # 
£>tlfc DNA £ in vitro packaging kit (Stratagene 1±M) ^T^V^T^ in vitro 
packaging SrfTV\ 7>f ^7 !> K^^^y-fcoV^ 1t^^^C» 
m XL1 Blue MF'W (Stratagene *±M) *m\^X?4 V V- > a VfcfTo.fc 
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\zmm £ frit 2 *m cdna zmm t lt pcr 04 o ci #p»v >-e 55°c i #Pb1 * <b 

§^fc^J lkbp <£> DNA pBluescriptIISK(+)'<* * — (Stratagene %tM) <0 

EcoRV W&L ■bn^-Zim £ *^ TA * n -~ V * - n - = ^ U 

*rtf>Jl£*a>fc, SB^iJ#^2 5 t^$tl5SSE?^tt -5 DNA £ii*RU I^DNA 
Sr. rtL^^fi--5^P-^^b*»Mbfc 0 ffiS^Ufc DNA (C. AlkPhos Direct 
system (7"7^A77^V7^tf ^ttS) W^T, Bf«fe7^y7 

10 «fc ^latiiLfcy^^ y-^^0XLl Blue MRF'^lC^AL.it^ 150mm 
(DLEZf\y—h (l%Bactc-Triptone, 0. 5% Yeast extract, 0.5%NaCl, 1.5%agar) 
50, 000 * n-yfo^Wf^ y^LT7*7-^W^^ ^c^^l/ 
- h£^ff 6 |fct|!iLt, ^1+ 300,000 ? u — ^*VXr<D*? V—=-ls-!f\Z.&; 
Lfc„ h^b> Hybond N +p< ^^^(T^^A^T/W^T^ ^ 

15 7-?#M)K7t — ^DNA^pobi <9^^^^^^^«T»^(l-5MNaCl, 0. 5N 
NaOH) IE 5 #ffl, 2kV»-e«ffMR(l. 5M NaCl, 0. 5M Tris-HCl (pH7.2), ImM EDTA) 
\Z 10 ^(fflgtfc^, SdS^-frfco ^ 80°C-C 2 I^IBftlUt DNA 

3r@S:Lfc^ ±IEO^°d— AlkPhos Direct system <D 7° n h n — 

20 fc>*>, HfjIE^V^l^^^ 0.5MNaCl £^£p/^ ^ !J *V if~> 3 (T^ 
->+A77/KV7/^^7^m 5ng7*B-7Vml) l-SL, 55°C, 16 B#WHfc 
i&Ufc. JfcVT?. tl/^U^Z. —#m*'*v7T— (2M«*. 0.1XSDS, 150 
mM NaCl, 1 mM MgCl 2 , 0. 2»7*n y^^^WISr^tf 50mM-*-MJ*Ay 

mm, pH7.o) *K-t eor, io4>iBM%fflbfc^ nm. -w^-^T-f 
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(CT65°C, 10#IBUSi&Lfc:. £"bK, I»^7 7- (lOOmMNaCl, 2 mM 

Mgci 2 ^tf 50 mM -t v v vj* v >mmmm) ^Kxmm^ 5 ftm^m&z 2 0 

ff o /c 0 ^fe^^CO^ l^X-oV^T, AlkPhos Direct system tC-a^*l£> 
CDP-Star M^tt, 7/^!)7t777^-«(a?,ft«^f 
5 J±\Z£V^ v-^^VcD^tB^tfofCo -7^/l-^fC^HyperfilmECL (T^^A 

u mmvt? v-><temmm^vy*%v^xmfrVs sm ^-777- (somM 

Tris-HCl (pH 7. 5), lOOmM NaCl, MgS04-H20, 0. 01%if 7 ^ >0 fx fC\^Xi% 
#bfc 0 #e»^fc^tt^n-^^tg*U-CE^ 90mm ©LB/W-h^ 1,000 
10 -1,500 ^D-yfo^l/-f^^U (^§r lO^l/— r-) :7°7-^£7M 

ttfSi) Ss#<7?7*t3 b 3 — /M" L-fcriH V in vivo excision system Sr^V^Tx 
15 pBluescript SK(-) SriJO 9 ffib* n— ^^SrfTofc. * n- = ^£*tfc DNA 
I^OV^t, Primer Walking SfelCt 0 , <&££6B#l©«¥#f «T?T o fc e 
i£DNAtt@E?lJ#-5§-2 4T^£*L$i£SSS?IJcDigg#-^ 484-2186 -C^£*L& 

20 Hife#!l 1 0 (5' -RACE «fc 5 tc^S cDNA 

H»J 9 -C5l#Lfc pBluescript SK (-)<*> EcoRI *5£t* Xhol * — 

tctztb 5'-RACEkit (5' RACE System for Rapid Amplification of cDNA Ends 
Version 2.0, Life Technologies *±M) £fflV>T 5' 3cft||£?tfS:%£ htc 0 £-f 
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-7 A — *?A'<OttWk , frb Trizol ftgg (Life Technologies *±®D IrfflV^Sp^ 
^T/W^VvfeRNA £tttt5Lfc 0 rcD^.RNA^5Mg £ BE?iJ## 3 8 X'Tjk £ n 

cDNA £{^MLfc 0 cDNA £ GlassMAX ^^i^ffiV^TffilK^ terminal 
5 deoxynucleotidyl transferase t dCTP ^/B^T 5' ^flglJl oligdOtail &Maa 
■7-^ T/W-^V Lfc 0 w <D oligdC-tail <Z>#^P LfcTc DNA *5 <t UM 
SaffcttO 5' RACEAbridged Anchor Primer *5 <fc TJ^iB^IJ## 3 9 X^^ttS^SIH 

?ij7>»bft3^i> ^ i/^-^- K^ffiv^-r®^D o p^^^T/^-cD^#^c^v^ pcr 

(94^1 #|H)&V ^-C 55°C1 #H $ 74<C2. 0 ^M©fit«l«: lt>f^/^Ur 
10 *l£ 30 IM^/I") £rfrofc 0 PCR 1 Ml bUShffitt<D Universal 

Amplification Primer *5 «fc l*gfi?IJ#-5§- 4 0 T^£;ix61k*BB?IJ/6>kft3;*-y 
^ * K^/Bv^tMp^-^T/Wc^ PCR (94*01 #W3cWC 55^1 #W 

£ *bt- 74°C2. 0 l D-'CJrA'k Lt:M 30 iNf^AO SrfT 

it*I£*Lfc PCR Matt 1 %T#n— (T^fn-^U B^-^fttO « 
15 ^fbtcifcU ^>-K3rij09 tHb^oi/— /uSrffiv<Tl»3K«. T-<^*- (p 
GEM-T. ^n^^fjR) ^fflV^*iiPD-v = *T/H-SpU"C^ n — =^^SrtfV^>— 
^3i^^^fTo/c 0 ^(om^k. SE^J#-^4 lT?^$ixS*SBB?USr^r-t-S PCR 

oligdC-tail (Df+^P L7c c DNA ^5 J; XJ^Wl & %&H<® 5' RACEAbridged Anchor Primer 
20 *5 <fc xm&m& 4 2t*^5 &KIE?iJ/$> ft 5 !J J* * i'*?- K fcfll WT 
M^aT/WO^K/fi^ PCR (94°C1 «^-C 55<€l b\Z. 74°C2. 0 

bMaaWstt?) Universal Amplification Primer & i t^lE^'JH^ 4 3t'^$H5 
^SIB^J^bftS^-y =Oa* V'd"^- K^ffl^Ti^p^-^TyW^^ PCR 
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ra '«wr*wt^**s^^^i ! ob*»*4 5 > tea* 
ffiigsa) »**^=»ta«*v* pgr (94W #»*v*-c 55X;i amsfefc 

a _*y,V (T^n-^L, B*«»->*t» »1.7kbP»Pa 

(pGEM-T. MV>Tl!f— T*MCt»f 

pGEM-BGER 3 WT. B»»I31**M«^KJIt*tS 

^ hn ^u*^-t B0ER8 4BU **^*9 = 
**»n»6? b*r*«W>. K pGEM-BGER & .4- *™«A 

T1.#»1**IS6 2000*O.JJ»BC*K»*FERM B P - 7 1 9 9 i U 
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Rsv ^_,_ & #i- 5 ^5*5K P Rc/RSV Unvitrogen *±) 2« g 
& . « Hind in UOU)*^ Xoa I dOU) ^««« ( btt ; 



* WS U THERM0SCR1FT RT-PCRkit (Life Technologies tfcSO «rHV^*^ 

l!1 74"C2.o^nBo»»*i^^ /l ' fcUt: ^ n * r30 ^ 

,(^ bger /3(D DNA £ifi|>gb7L 0 M 

^ T ^,_ (pGEM-T. *n,*» MwrM— T*B*C-C* 
^'n-^V^tm^Ufc^o-VOV-^^^trWUft. **** 

ft 50ng »6 U Lig atlon klt ver - 2 

„ (tovobo^) «f^«^««*-^ u r^y^Ht 
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S K DNA L*W»M» b«er Ota**-***? * S Kt P 

Rc/RSV-BGER & b&tttffco 

Is o 6 en«* M^-CWWCWW^ 3 -"' 

^ttt, Walker (Nucleic acid Res. (1984) 12. 8611-8626) 

* # *<C PGR m^i C ».T 7 PW W ° * = V*»-t 

«» TATAbox h a* V ^^-JMWW***' " m Lfc - 

*, 4hfcl mtMU B!unting kit <*»*ttll> 

JIMfcUfc (KIT. » DNA & ERE DNAtE-f.). 

„. ^ * n***^ v i «e*« tata box ifi«©ssE^Jt y -y-E 

» (Genbank Accession No. J00605) ^MWKWM.WW 
K ,«*3 S>»&4* ,«v.f«T,-^«tt2*i 
DNA £ Us iftK T4*!)3«*l'**K*-f*-^t<1'»*«*»««"* ! ' 
^WfcUfc (»T. SSDNA&TATADNAtE-r.). **,W^>5 * 

^rtt,/, * S K pGL3(y D * *tt» *«■»* *» 11 * tXf Hind 111 
-CtftflS Ufc«. Bacterial alkaline phosphatase (BAP) &*D AT 65^ 1 

MHtt ftV^, «««I»«*T#»-* W B arose L ; 
-VttS) *JHV>fc«**»C«U PGL3 **e^/7x7-«ieft«tl 
Bgl IHUnd HI DNA «B« Ufc. IS DNA » lOOng t . ®K*> TATA DNA 1 . 

*K. PGL3-TATA MUM* S.a I -eWfcU**. BAP 65^CT- 
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DNA ^HH1XU/C 0 f£DNA^ lOOng ±12 ERE DNA *| 1 US * *» 
^UTT4 y^f— **Kfc«*0>DNA*rDH5«=* Vt^^bir 
,V (TOYOBO*±M) -«ALfc 0 TWfV V«ttfe*Ufc*li*0=» *-H* 
fi^t»«t^7^: K©DNAS:W»U r*Lfc*WW*KpiiI 
5 3o£tf Xho I -Cffl-ffcb-Ctt»lflStt«rT^n-^y^«**tt-C»«fU*:. 
PGL3-TATA © Sma I ERE DNA 1 - tf-WASn****^*^* 5 

K* PGL3-TATA-ERE 1MB Sma I ERE DNA * 5 = 

A*n*:«3t«r*i-a^^§ K«r^9^5 K pGL3-TATA-ERE x 5 t Ufc 0 

io HJfe^Ji 3 (-m&&m.^£Z>u#-?-Tyt-() 

HeLa flUfe* 10 cm zfU— hlzffi 2xl0 , *MS«iU ^n-yl^** ^ 

-C. 5%C0 2 ^#T37°C{C-C1 BJWfcffofc. tt*ft« Lipofectamine 
(Life Technologies tt») fcJBV^OT'n hn-/W^l> 3.75 *g © 
15 pRc/RSV-BGER 0 *5 J: 1/ 3. 75 Mg © pGL3-TATA-ERE x 5 *WWfc** b*. 37 «C 

izxie^mmmm. m****^********^*. ****** 

X FBS & 10 % ft * J: 5 W» $ *Lfc E-MEM U ™S0 

^ a -/v (DES) (■*-# 9 * ^ * * tt» ^P' ' 31 y " /V (BMCflS*ttW . 

(?d#JMSS1±«K (INDOFINE Chemical 

ttW *fc«o,p'-DDT (Lancaster bfc 96 V— h (DMSO flfr* 
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^-subzmmzmvi.tcwx-yu-h (mso *«* o. 1 %) K±.tmmz 

SWC^bfettW^PGCBO (^y^V^-^ttW ^50 Ml /well "To 

( ^ K/vK ttl}) -C50iil/well-ro»**«ttPGL100 (=yaK^5^-^ 
tttt) t^Lfctf fcEt>fc»#** 5 tMWMJfcLfc. i«Hl4-2 2t 

7^*5 KpUCSV-BSD (7t3»b«IA) £ BamHI T^b U b 

DNA £ . 1 2mm<D77* 5 K pGL3-TATA-ERE Sr BamHI "C«MfcU BAP 

20 ILTi^fc DNA **»*Lt\ T4 JJ ^f—tf «ERJS«f » 
DNA*T*»*DH5o ^t'TV^ (T0Y0B0 WD t*At». #bH/cTV 

t'Vy K DNA *** u 

ff* BamHI ^fW^bTtt?W<b««rr^n-^^«»*»^^*- 
HJ-^S?ySf7§t^ie«3W*5' K pGL3-TATA-ERE <^ 
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15 



20 



BamHI 9J«»ffifc#A % * * K*«*U 3^*5 K 
PGL3-TATA-ERE-BSD if5o 

fcfc, tl^W© HeU Mate* J:EOt$fcffll**ifc^5^5-K 

pGLS-TATA-ERE-BSD <D DNA, *34tf. l«J:5KLt*«Wl^ 

*-*\ pGL3-TATA-ERE-BSD <D DNA. *34tf. ^S&Wfcfc^* 5 

pRc/RSV lafc&Sn*:*^* 9-<D DNA fe**bW Sal I "Cmfct*. 

H«LaM». lOWBS «T^tf DMEM «* (B SrffiWC STCfc-C 

5%C0 2 #*ET^ H«»10c.O^-V (77^« ftfflV^«it6. 

5 xltf U §10. RUBM^*^**^ (GIBCOtfc*) 

Wc!J #7x^> 3 ^ ±|B©iW4tSJxfc^^5 Kco DNA *n*Ki* 

A-r a o y * ^ » * 3 >&(d&w » u * ^ * * * ^ tw* * = - T /u - 
©w^tto-c. »a*n 5 *ikl k dna <d^» 7 M g 

(^3.5,g)/^-K J,tf^^#f4 20Ml/^-^-r*o 

*ub* hy^^i^-^^j^t, i/io*to*uvmo 

^ i8U tO**B0*T«it5. G418 (SIGMA tt*D MtHU 

400 u g /ml * ft 6 4 5 fc, * 4 ^7 * b <M S ***** 8 * g /ml * 
fc6* 5 U J«***M-*. -aW** G418 *54t*/7*b 
1M ^ S fct&15£ PQ C***tr*r LV^*fc:**U 
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5 0 M^^^^^^^i-^^^^^^^^^ J;,9t,J;aSb " Ciai,3lb ^ 3 

±mS:^%. 200 Ml/wellWPBS(-)-C*BI&4:2|sja5»U*:«, 5fgFfc:*fr*Lfc 
PGC50 ^y^V-^Wm Sr20/tlToiP^-C, Mfc 30 gmftttUPifi 
Sr»#*-erS. r^^iz-h^r, S«M£«BIM >"^~* 9-tf**> 5 / 
*-LB96p I^Mtffe^m 50 Ml WSim PGL1000 



15 mmm 1 4 una*©* 0 utf^»$ixs HeLa mmmmsmfr* 24 * 

^•^-hfcJKj 4xl0 4 Mi/well -fo««U 10%<7)^^=-^^^ 
#*FBS,400 Mg/»l©G418»J:WMg/^^9^h*'f^S*r^tfEHIEM 

JftJfi («T, FBS &£Zf#i±Wm£& E-MEM igife i 15-fo ) T% 5 %C0 2 f£#T 
37^CT1 BlB««Srfl5. »^£DMS0 (ft*;tt£WK) fc***"lHM** 
20 lnM 50 /Jl ft ft J: 3 «CbP Ufc FBS *3 «fc tWttftW* E-MEM 

W1B©ttt*«>»*« W*«> DMS0 * mU Ufc FBS E_MEM * 

tfj , X E2 Sr DMSO $ lMMfcfc**5«8mUfcFBS:j8J:tftf; 

*M%.^ E-MEM #Jft«rWKU iixSrWIE©»ua©«f*±»tSE«i-5. 
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10 



U 5 ffil :«Lt»S« PGC50 <=„*V*>-*1» & 50 .1 /.ell 
LB96P (^f-*K**> -e50 tf ./weni-oB*«K«PGU00 



mm i e >»ger en v #>- KiHHWkwsww*® dna *s#ots 

„ pGEM-BGERfl tt. BW 3 4 » =* 

t „_ cfflv ^ PCR (941C1 1 #IB* (,C 7-TC1. 5 »IH 

4 «WJSSE»»SIS* 763-1767 -«*ftSIUH»lt*t*MI 
„ BGER *> !l W« » *■**-*: DNA «. 

,„B**A/7» »*/-A««U ™WHCi0i« 

Sail fC37-CKTft5»#P.™tUfc. SWfc#>* 1 *7 # n -* *-A««*»C 
ftwftBt . *9 1000 bp » DNA **tryA*»*«9«HU E*iK**ft8 
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DNA (^=VttW tSV^BWUfc. 0AL4 «e« 

DNA^««i»*^aeff»ffl-^-^T9 (ClontechttSH (fi 50„ g ) 

Zm^*. pGBT9-BGER SLID t *«tf*. Ktt. 



15 



20 



t (Clontach tt» i RT-PCR*-^ *»V-C 

■WMto^a ^-,M«^ cDNA tMtfa tbt. « cDNA Sr«St U 

X RCR 1 »«»V^ , »■* 7*^ 2- 6 1 * 

6 w«»r^if6i»tK»r?;i*«»- Ki-s dna *m«s b 
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0 _*^v***»fc:i*LT#KU m 2.0k bp <D DNA ZGto?Ji>U#*Wr> 

fflU DNA ^-^-V MV^«il, 

fCo _^ gal4 Haote*^^«*fc©*^9*e^»ffl^^-pG^ 

(Clontech ttM) (^50ng) «: EcoRI » XV BamHI -Cf^Lfc^ T#n-* 

») £fflV-CHmbfc 0 K^^-DNA WIB»» DNA » long fcSrS^U PI 
«o5^-^3y« (SS3S«7^-V 3 ^yH 16 IC-ett 

io o^-3a»b^9^5 K DNA n;^!)MSlfc. 5 K«, 

ffiBEW*«Ufc«. pGAD424-TIF2RID fc**H*fc. C©:/?** Ktt. ^ 

is Straus (u«Hattifc*±«it« f A©fW) 

Y190 (Clontech *±M) * Matchmaker Two-Hybrid System (Clontech 

tf*. *©m»rtfc, JtMU e«|0 pGBT9-BGER /3LID ***m 7fE*c<Z> 
PGAD424-TIF2RID t Sr. Yeastmaker yeast transformation system (Clontech 
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(1 g (gt y_^yij y K^TASrfflv^ftil^^bP^^^ 
SfeV^SDttttl ml MIU 30 W*KHS»«U *fe*bfc***Sr b !> 

w*mmttm). m%mm±m. 

UlttSS) *5<fctM //M Oi?3i^^^W<^f l o-/V (DES) (-f^^^tt 

H), i m M©^7xy^A (ft**attfc»* ioo ,Hrop-;^7x/- 
io /v (H*fls*tfc*K ioo ^©y-^^f^ (»#iWtt*>* ioo 

*5rn-/V (INDOFINE Chemical ttM). lni©^^> In* 
^ y^y?u;V m%nm#m^ 1 mM <7) o, p' -DDT (Lancaster tt») 2.5 m 
1 (DMSOM^l %fci"4)> ii-±IB««»«*»l«*2B0 Ml * 

«aDUT, 30-CT?4l»IBWbWb*:- «IKI> 100 u 1 

is ^ttL:W: ioo ,1^) hs^-*»tt»*/B*^R** 

(Gal-Screen. Tropix ttt» 5 W|M*TMWlUfc*. 

-*-LB96p (^h-^Ktti) -e***«r«*Ufc- H2 3fc~*b?S>* 

(fn%3Kmh»). ~*m>*-* (m**aHtii). «^>- 

Xtttt) ©»Att#tt*«tt»Wott*«r*i-- *fcH2 4fc*»* io nM © 

20 ^3i^^^W<^^o-^ (DES), 10 ,M©^7x/-^A, 1 iM <D p- 
y^7^/~/K 1 MMro^7f^, 1 ^MO^^fP^K 10 mM© 
jfj^l/. 1 h*5^n/W*fcf*10 )uM (7? o, p' -DDT ©igtt«8Mt* 
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mmm2 o (ttswiwmts^^^^-a^^^*^ 

i ©j:5^U-tP«*nfc*l8W-<^^-pRc/RSV-BGER0 «) 

DNA2 ,g Z lOU©#JK**SpeI *5*tfXbaI T^^T 1 PMMMfcLfc*. ffii 
B4 ^ T ^ a -^y/V^^tb^U^ 1. 7 kbp <D DNA ^[ElUX-rSo w <D DNA £r 
blunting kit (£WtK) t«iU^ = » T/UUlftV^WtfS, 2m 
g<D PVL1392 ^-DNA & 10U Of&JPJIil* Smal T^tU 10U OT^ U 7 

UDNA&IBIfti-a. @«lSixfcpVL1392-<^^-DNA100ngfc, _hlB<0J:5fc 
pRC/RSV-FMER «^biSU« 1.8 bp© DNA «r*H 100 ng *n;t.5U O T4 Ligase 
&J8Wtl6 'CfcT 3 imWti. ^n^E.coli EHBa^Oa^^^Hs 

(toyobo %tM) ^mnmmm^mmco^m^oxmA^ 

5 k dna s:r^*y86t?P»"rs. *nw©^9^5 kdna&j 

1 Mg ^10U^JPR^Xbair'37 o C^TlB#^bUfc^T^n-^S (= 

^a**i5^P-^*»Rt5. tt^ 5 K DNA fr7/u* !> 

»R1-C««b, m&Z- Baculo virus «^^7^77-^^ 
pVL1392-BGERai-TS 0 1 x 10^ Sf21 «! (ATCC t>h A^) fc75cm 2 <DT^. 

(7T ^=i^%t3K) ifi-C 10% FBS*5itf 2 %YeastlateSr*tf Grace's 
medium (#T* FBS Grace Srffl^T 27 0 C(C-C-^*-r^o 

JUE© * 5 U#Sctl5 b7^77-^^ -PVL1392-BGER a <D 
DNAlOMg ^ A DNA Baculo gold(Pharmingen 

*±M)20ng fc* Grace' s medium 100*1 fc«S*0U, SMhtKT? 2 ttfcftf*Lfc !> 

#7^?^ (GiBcott») io m i am^r so ^faMts. -«s« 
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mZfrtcmzW Sf21 «Ot«#±m^^%. ikvS^^^^ Grace's medium 

'j?mx~nm*$cit^ mtm 5mi rtucttiiacDy* 0 :?^ 

^V-DNA »£«*£Jkan*., 27°C^T 3 B#|BH*mi-3. *WC* FBSHrW Grace 
igirC«&&fto^ FBS^W Grace 20ml ^tt^JJDU 5 0 HQ 27°C 

g -C 15 ^r^'L^i-^ ^ t \z.Sl V MJfocomKZtkM^ &b±.mz\smir 
i:U-r#5c b£ ioom i <DW^mm^. TEmn^^y-^ 

ZUUtl. H^^^aicX 24 l^fajm^i-So wHSf lO.OOOxg, 10 ^ia^ 

^lo.oooxg, io^^^«i^fT5o zkJi£[H]»&u 0ezk®Ki*&* 

lxl0 8 fi-FofrlO*fc*«U 27°Clvl-CFBS^ Grace t^T^*-r 6c r<£>*BI 
1RU WIBiPI«»- 75cn 2 ©TS77^^ (7 7^=^) 10 tfcfc#* bfc 

b*bfc*uaM«* s.000 xg-ci5^noat^«b^u!/bfci-*. 
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O^ybfe 20mM HEPES pH7, ImM EDTA, ImM DTT, 0. 5mM PMSF 7 —\Z.W& 

Lfc*, tl^saMlIi^^*^*^^ if— C±T^ 30® 
XL»^f#t5o r OWWWS* 30, OOOx g -C 1 B#IHj!»i>#«LT 
_hm®# «: IBtti- 5 r. * J: D . W * ^ D ^ ^ uir ^ 9 - 

5 r#5 0 

gr^SOft^ y~7 7 ft*Mfi*fc* s 20mM HEPES-KOH pH7. 9, lOmM * D ^ 

h U ImM DTT, 0.5mM EDTA, 0. 5mM PMSF (V^ftfc?Q#;*fi&*t5« 

io ^^i^Mt^ M(«ilrioo^ tu*»x7hn^y 
i^t^ — &<£triMJ&ttttl4fe£: io MglSW^ b y ^?A^!&£*bfcE2 
«r l P M lOOnUgftfcfcSJ: 5 8SSbBi-a. *W*tt***W' < *fc*«>W* 

E^f*«»$n-CW/iV> E2 10 MM left* <t 5 fc£ bl^P^^o 

15 3 ^^h7^[ai« : lOmM Tris-HCU 0. 2%©iW*i&tt« O^*?^ 
*?#m NoritAK 0.005%^T/^^T Dextran T70] £ 100 n 1 *DXL, 10 #W 
7K±^a-r-5„ r©^JcS«Sr(Si*3fi'M-e l,000x g ^10#Mit&#*LTi& 

^-r^^-e-a^^-rso mm 22 ic&i*im*£avrv^v<» E2 asaaw 
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20 p c r ©fca&KRtf £ n^c^- y ^ * y*?- 

p c r kisw- $ *Lfc* y * kt 0 7 -r 

E?U## 8 
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@B?U#-5§- 1 0 

5 ia?'J##i i 

P c r (Dtz.wz.wtVc zntt ytttyttY??*^- 

ia?y#-§-i 2 

1E^IJ## 1 3 

10 PCROfc»K«tt*ilfc*P u^KT^-^- 

ga^ij#-§- 1 5 

PC R©fc* KWn Zfrtc*}) *X 9 
15 BB2?U## 1 6 

ga?y#-§- 1 7 
@a^j#-8- 1 s 
1 9 

iayij## 2 o 
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p c r (DtMz.m^ ztitc* v * -r ^~ 

gH?iJ##- 2 2 
5 @B?IJ#-S§- 2 6 
gB?iJ#-5§- 2 7 
BB?'J## 2 8 

10 PCR©fc*»$tlfcty Wtf K^7^^ 

@a^j#-^ 2 9 

SE^IJ## 3 0 

¥CK<Dlt.ib\z$mZfhtz*y=i*9 u*?- Yzfy 
15 IB?iJ#-*§- 3 l 

PCRofcfcioRtfsttfca-y ^^w-^k^^- 

IB?iJ#-8- 3 2 
BH^IJ## 3 3 
@B^iJ#-^ 3 4 

bbjij## 3 5 
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SE?|J#-S§- 3 6 

SB^iJ#-^3 7 

p C R (DtMZ.Wi.VcZ tifc* V 9 
E?|J##3 8 

@B^iJ#-^3 9 

sa^ij#-§-4 o 

BB?U*#4 2 
IB?iJ#-*§-4 3 
SB^iJ#-^4 5 

p cRtDtcfrizntfrtsinfz*}) =r^^u^vyy^^ 
ga^ij#-§-4 6 

ia?u#-§-4 7 

ia^!l##4 8 
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• • • • • •• ••••• 



1 . Tf5tf> ( a ) 



~ (f) (D\i^iff\st*<DT % / S&f B^iJ ^ — K 



( a ) SS^J#-^ 1 ^ tStlZ> T ^. S ^IB^iJ 

( b ) @b?u#-§- 4 -e^ c$ti>z>T 5. y ^ib^j 

( c ) IS^iJ#-§- 2 3 Xtf ^tl5T$y ^IB^'J 

( d ) @e^j#^- it*^7^ ggga^stL-t 9 5 %u±<dt $ y mm- 

(e) BB^J#-^4-e^$n-5T^y^SB^J^MbX9 5 %^±©7 ^ / S£IH- 

2. T1B£> (g) ~ (i) m^axj^ottKE^J**"*"* 31 * 

(g) @a^ij#-^2-e^$ti.'5«ia^J^s#-^4 2 4~i 94 

(h) @B^J#^5-C^^tT,S«@B3?iJ^«#-^7 4-18 1 9-e^^tL^>^ 

( i ) ib?u#-§-2 4 -e^ns^ia^&s^ 1 0 6 ~ 1 7 6 7 x-mzti 
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• • •••• • • • 

9B ■ 



4. |.n^vu-fe7 0 ^-jt^icyD-e-^-^tgpXtg 
t£MX^% £ tlX ft 5 ft #1 3 fBtt * - D 

5 

10 

A £ lit ft 5 T&Wfc&Wo 
15 fe&ifco 

10. x7 b n ^'y wty^-l^^iiSS^^fe*^ 
AZtlX ft 3 ft Jfr'S 8 lEife^SCfe&fo, 



20 



2 . m±mmfrmiMmmm%x&%m^8um(Dj&wm 



82 



• • • • • » • • • • • • • • • • • • • • • 

• • •••• * • • • • 

^^^^^ • • • • • • • • 

• • HA • • • • • • 



1 3. te»je*sSAIStt'»3lWI&"e*)6SI*^8lE«fc©^«te 

5 

17. ff^iSllE^c^ai^ hnyyut/^- it^OlHS^^ 
Sia^J^-rSDNAo 

15 

i9. tis<^ (a) ~ (f) ov^H/Smdt? y^n^-r 

20 5x^bn^yi/t^-„ 

( a ) SE?IJ#-5§- 1 t?^ ^ fL§ T 5 y ^SS^'J 

( b ) ia?u#-i- 4 -es* tsti&T s. / mun 

( c ) ga?y#-§- 2 3 -e^ r 2: / ^IB?IJ 

(d) is?ijf ^ i -c^ ^ iis r m^jhm 1 1 9 5%£x±<dt^ ;&m- 
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• • •• I 

• • • • • • •••• • •• • • • • ^ 

• • . # • • ••••••••••• 

— I I • • •••• «ft • • • • ••••• ••••• 

00 • ^ 



(f ) mm^2 3-C^$nST5/gftBB?»J^*|-U-C8 5%^lro7^iP 
2 1. 9fBtt^^^ fpyy^t/^-iWti^ 

15 

is-t^f-ttfvtf^ yfcftmzm&ft*Mj&ir ?,ri:(a^*-^ 
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» • « • •••• « • • • •••»• ••••* 
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( a ) ib^ij##- mm 

( c ) IE?U#-^ 2 3f*^57^ g£gE?iJ 

(d) BE^J##1 t*$Jx57 5 y»E^lJfc*fbT 9 5 %£1±©7 5 / @£Ir]— 

( e ) ia^j#t4tv^^ii2.7$ y^sa^jicMbT9 5%sx±<DT^;mm— 

(f ) IE?iJ#-5§-2 3-e^^n-5T5/^BB^J{C*fLT8 5%g±©7$/^ 
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» • • ••••• * 

• • • •• • •• • 

, • ■ • • •••• ••• 

• • • ^^^^ • • • • • • • • ••••• 

** B ** 



m i 

25 



20 - 




1/13 



m 2 

10p 
9 
8 

m 7 - 




2/13 



HI 3 
12 




3/13 



m7 





5/13 




6/13 




mil 




-11 -10 -9 -8 -7 -6 -5 
;!!l3£(LogM) 
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1 3 



DES. 10nM 
o\p-DDT, IOj/M 
y-fHf«f>.10/iM 

t*xz?iy— ;ua. 10^ m 

lXh7vt-JI/. InM 




0.2 0.4 



0.6 0.8 1 



1.2 1.4 



I21 1 4 



180 




8/13 



m i 5 



180 




DESSS 



mi 6 



25 




9/13 



* 



1 7 




1 8 




10/13 



119 



350 
300 
250 
W 200 
"f 150 
ft 100 
* 50 
0 



2 0 
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02 1 
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m 2 3 




-11 -10 -9-8-7-6 -5 



m 2 4 



fy-y-^^i^— 1 M M 

DES. lOnM 
o'.p-DDT. 10m M 
-0,10/* M 

k ^^xV-JUA. 10m M 

0 0.2 0.4 0.6 0.8 1 1-2 
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